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o) ^n<ic^'o51<i tei mm\m 'Qte into m\ m wl *m wi *te 
to, ^T 1R< ^l 3 ^ 3 , Wtte, WR 3 !# feltft m\M v\m\ 

8) ift ^<KRGH wm* Cllt te Wl RtR 3 , oT^T Cll 

Horn Rmr-ifoir wo itui 

(t) ^r#^ 3 tei; te hiNi mxm te uRqKii vs<rr ^i# 

W^TI 

0) ^f?f tllPR 3 , wot (fter RUT oto itel 

8) tei onwrr citfe <^te ten te ini te^i 

1 3 ) ri m oftoi 7K cte m\\ 
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✓ <4v5 te, 41^ tel ^Ms 

h) Wt^lf^TT ^X^l^^tl; l 3 ^ - 'SiPio imijI<j URRl l 3 !®!! 

^) mm ^site win te it^ti 

o) (intern ite#s ^froi ^jtefn 3 ten utiRi w ^ii cw 4te 
iffit -m Rfe ^rRto2ff^ ir m iti, oter ^smtoetra ^tur cittern 
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urri w ^ii (te extern ite# cm r ^te- tw oter ^ itfi o wr 
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8) Wftlfet? ^ 


^Wtf^vs^ f%? 

^ '31*f c^ C^fwtMl ^7T clc^l %Ff ^?T mm m HI 

fwl^ Wtl^vE^ feft H? 

^ (f^PH) ^ 8 m ^t#tl b'llWH+ ^ WM ^nfeHfTT '3Wft>5+ ^ ^ ^Jtf^ 

wrfwi biiwHs ^m\ ^tim (^iiRRjfD) ^rm ^ fetwf^) c^ c’fco’t#i cwfi c^i 
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Flh 'Q F^F 5 ! F” 9 !^ (gjf*|’3pp) CFF 2j% ^FCrF? 


b) FtFfFF pTtfF-FtTO PTOtF FoF%t, FTttFF FtFt FOjllF 

F 739 !!^ «ihlc<l <1 ^F° CF*lc<l <1 TO^I ^IFf ' 5 PJF^ 7 t <MC% f% Ftl 
F) FTtF WltF%t% %FCF 4F*5fF C^f^t FTOSjt^F TOCF TOfF FtiTO fFFI 

o) cftot fITO ^ fto tof ^ffjf Ffrot wfj fcto% ff^t ^ffto 

i£|<f>p50 <MC<M I 

8) FI^Ftft FtWCF FFtF (<^7T) FfW CFCF TO FPfT (TOO 8 tF^tF TO) 1 Sfl^Ftft 
p|'SKF> ^FF PsifFFSCFf CFIF FfFCo F£F CF9IFf CFtF> FfTOft FtW ^Ffpo 
TO CTO Ft(Fl (FlFFtft TOiF CFF# w*f ft^lRo CF^F) 

(?) 6#0 ^<F>fD\» ii<ljlPi CriOA^ [Pb] FFF>3FftFF Rsow FM ^fE^I FfF CFFfF 
to FrotcF 7 b cfs fFsi TOtFt (?r^ FthRh <pQ cro oct% ^f>to tot Ft 

OFF F>CF (FpiO FFtl^F (FpTOFF ('TOF’l/CFtF (F) (FI QXO FtCF Ftl 

O) FTtCFst W CF>Pi<WM CFtTOTOt ^ ^FWtlF TO?. FTO%lF FtCF CFC#R Ft 
FtF IfFCo TOI 

8) FTOF FFFtfF (tFWT) PTOF TO Ff*jF TO? TOFt CFF CFtF CFiFFFtCFF TO FtF 
Ft TOf Ft W WtFFtF ^Ffo WI 

!r) FvqF FftFF FTOCF Ft*FCFF CF 5 otF FfTOIt FCF CFF, f% 1% FtTO, 1% FFCFF CF^fP 
Pi CO TO TOllPi; TOFF (F> TOfP CFt^ <|IF 2fFCF iFf^tCF CFFI ^^IWt 'FtFO PP% 
CFF'fP fiM Pi CP CFFt TOI 

F 5 ) ^fFCFF CF Cl IFF fFFF 'STOt TOF F^FtF CFF (FFF FTtCFF PfoCF TO FtFt, 

Ft3 FtFF TOrfFl FfF CFtF TO^Ft FCS FftTO FF^tF FFF otTOT f%TO 

IFF' Ft ■’FpF FFT FF (F^ FTtFttF WtfFIF fFFl 
1 \S^W r ’ 

F) F^Ff F(F FfFTFF, FfhF F#F 'FFT (FFF fF^f TO(FF Ft (FFF fFFtF^t 
Ft FfNF FtFT 'FFT f^tl 

F) 1TOF FCF FFtF CFFjFfhF FFf F^t%t CFF otFt TOF TO; TOP 
FlCF Ft F%F Ft CFFI 

F) FfhFtF WFJ FFF FF SFTtfF ^F#o F^FtFF oFF, W 

^IF\ CF 5 CFFF (FTOi 'TOF ^ FtF ^IFF FfN) 5FT TO FtFFI 
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T1 ^ ^ FIC^TI ^TFUC®^ Fl^vFll TO^t 0^ FIC^TI 

^TOs ^ ^f(FFl FH^T Fftl 'Oltf^ [c 76 H 52 0 46 ] TOl FlfTO FFCF F?rs 


^^R>s fwld ' 5 fW Flf^ Rjow F FtoT d$@5 f^Ti \0o (Fl^ ^o [eiPtC ^fB gl^T ^FF ^ITM 

w^i oi<m fc?f «f%Bm mm fffi w ^ to^ 1 f^TO ^mr ^r°F^ Fim ^ 
mN m fBco w¥°r m m *rm^ w ^ ^fBc<F ftf FTO' w?ti Bjtf^ 4ffb\ 

(£tft%°) '»M'»IC<I OTFImi (llw (2f®o) CF^TI 

fwtCT 'aiiPGvb'B ^omm Fmt ft? FfF c^m (TO^rtMi cfio FfFf w oi^ft ?ftm FUTO ^ m mg^ 
fBrfFc?i gfff i 

*qm %s m m?. as 
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*) Ffro tot cBRcto ^f<f sFitfF FfFFFst ^ ^to wf Fit Ftco wtFfF 
'SM'SIM TO^ TOFFtFF fFlo ’tf’spf Wo «TI 


bo) FfF WIFIf (FFF F^IfI TOCO FtF oIrm fitiMH o|c<lt F>F“F TO° oTFFF 

(F> TOCO fFF ' 5 fl' fPmIoii 

bb) toff fkf gto Ft^F to^ otcro f#to ftoto ffffi 4TO tot 
to cf f% ffto fkf fIft fto 


b*) Fftet C*TF TOT fe^MOnl fFFrF PtF GIF otFf FF^ ^TOFFWTt FfwlF TO TO^ 
WUFF Fo CFFtCF Ft f|F CFFlTFt ot CTOt (Ftl 


FFF FFTtF FFCF fFFTO (CFFfi?) FoF%fs 

> WtFFtF FftF o vsfl^F cTO ^ Ft^F 




> FFF FlfF PlPl^N FTtFTO TOFF, oFF TO TO FFTtF TOT CFF 


wiPtcf 


fFFl 


s* 

(%TOF TO) TOFlt 


> (Mt^ ^tT 5 ! 

WFf FtFF TO^ 45 fFl%o FFFFl 

> QPCMFF Pi^vb Wilt TO5IFF TO CTO ^ FMlFFI CFFF, [C 3 H 6 0], 

CF%F (TOFt CF#F) [C 6 H 6 ] ^0 ^ i 

> FFF F^FlF FFF TOtFtF TSt^, TO 4fi> CbF; fDo<| C^T^tlFF FfFJlF TO FM 4F° 
TOlFF PtFt CTO TOtFlF ^(F TOtl 

> (j3°t> f5t(FF 'FfFt CFlF> CFTFlF Pc<P> FFF FTOt I CFlwfF P<p> Ft fFCFF 1w CFl¥ FFF 

TO TO TOFF Ft I a w Ni v . txS 

> IffFF FFF FFTtF FF im ^fCF Ft VroCFF tFF FtTOF Ft I 

^ 1 a L/ . 

> CFFF FFF F^ FFtF TO] CFtoF FJtFFtF F^FIFF Ft I 
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m. ,«-v 


(<PCMTO 4F\ «B®o FtGF FfFFo TO 4FF F^QcfIf CTOt fFFtF^F: 




B mr 

TO FTO%T ((^CFFF) F^ CFFF WtPtCTO [C 3 H 6 0], CF%F (CFC^tF) TO TOCFtPfFtF 
[NH 4 OH] 4F cfto 

/V 

> F 5 ) TO5F CTO ip FttF 4F^ FtFfF TOfFtfe ofCFt FtotF FFtFCFF FTtF^t TOCo 
TOI 


> F) CFtTO^FFt *jF TOT otCF FFT FFF FtFCo TO 'FFFt ^'SFTt TOFtF PPic<j FttF I 

> 4F\ CFtoFTOTf CTOlF ^)TF TOFl^ ^'SFTfCF &tOt F^CF fFCo TOI 

> F) f!f WtFFtCFF CF ^'QFTt ^JjIcoP, FF CFFF FFFCF, otTOT 4F f%oCF TO ^Ft 
FFF TO f%oCF CFCF fFF, FtCo 4fi? ^5tCFt CF F^C^tF FTO TO° fFC^FtFF Ft FC^I 
TOMF CFFf Ft blMvblto FtFt CTO fFFo TOCFFI 

> F) %<FFF CTOF TO FtFFFFFFCFFf ^5 otFFtFtF Fl^Ftft FtW CFFF 3^ TOFt 
vFlt WtPtC^tF FtFWlt^ TO FFCFF fTOFtFF FltF felt FFFl FFFt 4f5 CFtFtF FFF 





^l(7T Ctoto (F§t mmto TTt tom CtoTlto (ft to) mttoo toto 

too tomi 


Uipra (C5M m) fmrms 

> toMtomtotoftoo tooto^ <7T to# oM toll 

> wrto cmtm mtom too ctor ^ c#i to mrcmr ^rr mm mm ^ % toft 
tommi 





rmm 


fitolft* [Hg] torfWs 

> toto [Hg] too to tomm to # mmm w Hm totmti mfm mjttoitmm mmm 

too mtmi .... : . * 

> mft mtm# <tom to? oIrm tom# tos?^ v^cm c^fic^Mi ^m° c*pl# 

toifm wito [hno 3] to mftom mm gpwti mftftfm wtto [hno 3] to 
toFtl mW tot! mto fttom toRmf tom to 

> mft to# mto mfomT mfmt to# [Hg] totoT ottoFT titom m# (top fto, 
w 4#to%r rnmrmmto tojmtfmmto mmo ^R*r mtfms b torn to# [Hg]i 

'Alj'lPlvb \3 tow 

V 

ouitov3totorftmmtowittowTTtotorn ,.., ... 

*. JVl. . yV 

> # toll^ #Ml<l <uhto m^to to, oKcm SpUm totom mm<ll 

> jp to# *ttto mum wito tomr tottorftm fttoo tor tomem, siw toto 

miftm torn mH mmm, tom tolfw mmi mmm, stmm tom tow mto to otmem 
tow<r WFs to# mt#to^r tom too mftm mm wr ^to 

tom (fttolm) tmtoltmtom ^ mmi to\ too mmftmm (tom too ’ttel m^T 
toto toto tottomftm tom WT mm o-^T mmftmtmm to (to Uttoo mmi 
TTW'W ^RIl 

> (to toto <rt wmto^ cw tom (^m to> 
tomtom 

> mrto^ (to toto m mjmmrto mo fto to mmm mi to ctor 

mttoti rnlto otmm cmtor totom toto [Na2co3] torn 

mtomm^i 

> wk|^ (to mtotorntoimi 

> mmm toto mmto tomr cmw wr to^i mto, mto tom 

mtmf t%-mitoto mm tor felt mmi 


toto^im toto toto (pH) tot fitoo mm ton to to ^mmf toi crnm 

tor oKm mtowmmtm 1 %-mto mm ctorm wi 



pH f*r ^ C«sf§ 

P(otential of) H(ydrogen) [pH]o§ ^ Mw 111 C^T W W### 41^ 

WflT Itll 4fi?l C^T h8 ifl 4fl? b b CTHl olRC°1 

4fi? 'oijlPi^i 4jlPlR# <ilcvt> b (8il¥ b 41 Rc<P (c<JMd #1 4fi? b OTHl 'Dtet'l 4fi? *(#; 
x tf^ Jx rt^t WlfW 41° b (Tf^ftM 4fi? !>7T x tf^ x ft^t Wlf^)l pH 41 8 Mlci fl^ll 

(4Jlf>ivb b TTt ^mv3 7Tf)l 41^ ifl 8 Cll¥ h8 (Jiltl of^T 4^ WITOI^T (TO) I 
4ll#lfdfD ^\U5 br (TO* b8 4lfw ( h8 ?Tt(7T#Mt#TO 
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cmtpf rnirm^m mm cm 



fm^m/sTsCmo 

cmMtm m^m <iU/fru<T 

flm 

h 2 o 2 

ctomilm to mom mm [0] . 4f& 4mffr 
mTmTmm oim; mtCo mtC^ mftomft mftoT3.m 
mr 4mf& mfotot fffi??. 4<toi to 
m^tomm to rnimm ftom rnjmrm mmr pm 
4m< mmtom ^rmto 4mf& mfmrctoi 

mflftotm 

c 3 h 6 o 

tor rnmmfmmmrmi tot to wrto omrmt 
rnmmfmm (M^) mto ^ itom tom wv 
rnimmmmm mmi 

mtto 

Hg 

tom tocm 1 tot ftom mssm ^im-cmfr 0 ft- 
totfmmto; torn4f!tp 4mmt4 mto 
mmmr ormmmrn wi mcrn, mmrnmD trtoto 
mtmmm mmmmi 

ttom WW^f 

C 2 H 5 OH 

tomjtm crnmrcmi to toft rnmm ^to m 

mi^ci mr coilco mtmrnm mm pm to fmfmmtm 

mtmtmm 4m° mcmutm ftom mRmi mm 

m\ mm t:mmT mmo mtto m mrtmimimm (mi) 
etom^mm^i 

f^m^T 

ch 3 oh 

iiimf^ mmt ftrnm m^sm^ m??r% : T om^ 
mrmcm^T; m ^mft mto Imw, ^mf^ ^cto 
mrmrrnRm cm cwm 

rnmmmmmii 

CA*lf?M 

c 6 h 12 n 4 

mmsi mom mm mmr (cmmto) cmH; m 
cmm «qf& mom mm 1 mm (cmto) cmtm [8] 

^mtcrnm mm mfmmm mm mn 

if ~sm 

« jp 



tom ’in mwtoi (h 2 o 2 ) ^q mommtms cRfr ^ orf^ #bb 


8 ^W (C^to) (TPlm C^m fomci C^rtf^T fmFMm (OT) mm mr 
b) ffwW (<3Bto) <mtm 

*) W mRT mfto mflSUS to?TI mW ((3Bto) CmFr ^ (7Tf?T O O^lEfMil ftotl 

o) o^iRm mfmm sftom ^ mfim fmg crnm wtTi mmm°> mto ftolm m<FT 4 m. ftolm 
CmTfcSRT C^m f hs G\ mto m^TT mKo C^lf^M 0$UF mfi<TI I 
8 ) torn mm fw mtmm wFt m 4 fit mpm* mo mr mm mtmi 
<0 4 mr mto mtmm c<tm fmrn omrnmtm wv 4 m tom cum fmsm c^lf^M c*iKm mKmmi 































































































































cm#m?t 

NaN 3 

c^mim e#re^ mcmti 


NaN0 3 


c##it?T Mftejfs 

<P10Sl3 °11C5|<q C^71 <P 1 C°l 1 C°11Vb| <1Rb>|<1 elic^i^ 
##?0 

wteMfMrm 

nh 4 no 3 

Mcmi MeMi cMMteMi 

#Prat?iMfc3^ 

kno 3 

Me^i MeMi cMmKmi m^#si 4M «?# 

MTM3 #^0 

(MW M$.C# 

Pb(N0 3 ) 2 

mcmi MeMi cmmctti 

c^f#it?i Mmc!^ 

Ba(N0 3 ) 2 

^ mIC'&m Me^ cMmKmi 

r^Imm 

CO(NH 2 ) 2 

Me^ Me<M cmmkmi mimti?#m Me^o 
’tP#0 

C>lTfvb4JlM Ml## 

Na 2 C0 3 

^IM ff MoM MM Ml#fM MTt#M 

ofifibiM wi cmk mowm, ?tm mm 

tefio «[ mm mti Mr pw, omPr cmm 
pw mth Mmo ^tf#r^o 1 

cMfoMM M^ Ml## 

NaHC0 3 

MM MoM MM <*# MM MJMT ^Mt 
^MMm M MM1F ##T 4M. C## MomM 
4#PfW MtMdm MM MM C#M^ (MM, 

CMMl Ml## 4M. MMimfOlM Mmo ###1 

^JjlCMlPl<llM 

NH 4 OH 

^rm *w mom mm »£# wteMfmM oi#m 

(’ll#) MCM3 ’|1?#VD 1 

##M?i 

KCI0 3 

^[Msl MM MoM Mil (Ml^M ^MeM# (7PT, 

MtoMTlfM 4M. fMMRTM feffeo UMl MM Mil 
4M# ^tM'flMM 4M. » ^1®# Iota'S 
MTOTMMMUI 

cM#m?i Me# 

NaCI0 3 

YlM MM MoM MU 1 4Mf& M#T MMT M 

MM f#M^t 4M MJt#cM#M f#M<r MlMMf MM 
s?ri 

M#M^ftM mjPim 

h 2 so 4 

MtCMT Mf#MT WfRM « MM T®\ 

COM Mmo ##Fo l 

dM§M MlPlM 

hno 3 

M#MMI CMMtM MoMMM Mlf^M mMt# Ml m 
’iRBoi 

MTl^f##!?! MOWM 

Al 

M^l CMMfaT MoM MM 

MM7# 

S 

Mte^M Me^m OTfMteMi 

### wPim 

c 6 h 8 o 7 

MM MoM MM MC7TM MCM M# 

MJlfavbMC’t MeM MM Ml^ ^[MM ^#Mtfl Mlig# 
f#MM3 MMMl MM Mil 










































































































































wlftiftm wlfto 

CH3COOH 

Y1H tot v ff'3¥t toll 4ft 4mft m^toi ^ mto 
om m tjtftop 4m ^ tetter mtmrn 

wrmi 

‘'ftlfmlM 

KMn0 4 

to tomt mm ^ti mtmrn mrr ^fi ^ft 
torn mm totor m -0 Imto 4m to to 
ctor 4ft tor-toito m mm wi 4ft ftto 4m 
toNtot° 4cto tom mtmrn mrr mi 4ft 

’torn mmmtoft mo^ toto i 

^J§\ oto 

c 6 h 5 no 2 

to iftoi 4ft 4to tom wi m 

ftotto 

c 3 h 5 (oh) 3 

'3fcm ctotor tom toi 

"* < "*"" w 

C 12 H 32 

4ft 'SfCm OTtoOT tout mil 4ft tof W 
m ctotot^T CtoF mm; 4ft 

oiftoto mm 4m nfto^w to ftprn ^jNrIh 
wr mi 4ft torntto ctoto mar #toaia 
mwm -sttott to 4m tom 4ftcm 4^ cmtmr 4^ 
fiicM^ tomti 

FtlfH 

c 2 h 6 o 

4ft to tom mto mtoft to (to)i 

toSjtwto %to 

n 2 h 5 oh 

m$teftemHtom<rrmi 

to m3tor (mito 'to) 

^- 6 ^ 10^5 

^o\m ctotori 

Pto 

C 17 H 35 COONa 

onto m 

OfffT 

ch 3 (ch 2 ) 14 c(ch 

cmto M 

ftft 

C12H22O1I 

onto OTtoOT 

fW\¥ ‘ 7 tt'3Wfl 

Zn 

m mm tom to (mrtoto ctot 4m 

fto)i 4ft tom mm mm mrnftmrto mm to 
m mmrnr mtotto 4m to to mto mi 

toi mtoto 4ft f%to mmm 4m 

cmtoftftR (totem mHto mto mi 

¥ft#^ ^tosl 

Mg 

4mm?tcm to teffao mrnto mm mi fttmto 

tort mm 4mft mp to m tom mrnmr tom 

toil totftor cm w ^mrn mcmi 


***v5ffmtot cmtotto OTtmtOT to¥t tol Utmt<T ft**l$Pl <7flv5 

(«f^T) to 4m (toft 'Q tof% toOI tototo » ^Trtt tomt 

"^Ttm LQ'&Z'Tf CWf/W ■ytlil W^fF? ^o<pbi Wtoto <F’$t < 1<1 / 






























































































































b) Wt1%^ [H 2 S0 4 ] 

*) Wt^f® [hno 3 ] 
o) [hci] 


cq^ftq *iMfq>$Q<i> ^uifavb [h 2 so 4 ] felt ^t ^?rs 

^tUBT ^IlW ^ C¥fwt(?!l OTf^BT CW Wtf^TW [H 2 S0 4 ] CTO ’llBRI 

^RTT <TN(3PT, ^tORT <4JM* WtfTOI W b.b^ gfm/^f^TS 3 fw WT?Tt(7il 

wv £Wpt b.tr8 erm/c^Tsf^rs 3 wimii opr (^to) ta % w 

f^PT ^TfWl 2|oal«llk (‘'Ho I 4>3to <uho.H 


orn (^ 
<ul<Rh <piM 

%# V) 


^>= 


■JUf^T ^T «q (' 5 fPffq <3fi? OT?f «I OT ^co 9 llc^<i) 


«f^r <q ^liiod (^ptf% <4$ P#r$Br w wo 9 rrc^T) 


^1^<r H«wr 1% c fei<T ^t, 4<r ^ w (%t'Qtv^) omMts ctpi# 

oT^?T 3 (70® opmM vSpfaM (7T oppMo <[<§ ^lo OT ^FOT ^ 

^Hfeao w cwr, wtfroq omrat o8o°ci ?tpt 

c^m <pg ^ <rf fro ^q o*bt otpf ^ ^ wr %v 


Gm& r\\W§<\> ouipjvb [hno 3 ] felt« jp 

pid 
r^t 


oijIPivsj [hN 0 3 ] felt <NCO, ^rN%^tW O|j|pico 
(TTt^f W*M, ^ >lMfqn5R^ Wtfroq 


(cql^ cq (?m?Ttur 


^rHfqfetw wf 



4J ^ cqiq^r ^rsp 

[kno 3 ] 


^ *i^rt Ol>iqPfe) ^Itwr 

,V 




+ <#t^rqm 

► hno 3 + khso 4 


[H 2 so 4 ] 


[kno 3 ] 

q^r^fe^iKi 



C 9 !^ 

wr qr^tfe 

^jlPio [hno 3 ] 

■qtpr w?it ^1 


be 































































































































<rt ^t^pm c^fprmi w^ wrft to%^to 

wtto [h 2 so 4 ] *ftoBrm dtec§aB [kno 3 ] tor 4<p oB*b t^torr (B-wftto) 

^ ^ dfcl^d 3 Wtto [HN0 3 ] <rt^o TO oPPPt ^ towto 

^Ttwr to ^\m to ntto eto ^rtroi ^ to *tif?r toto wtto 

[HN0 3 ] WT <Fm *ttoo <PTOI W1 MJtf^vb [hno 3 ] toj 2ftIS <ro 

wptm tot toi 


^rf wkto to editor totor^ wtto [h 2 so 4 ] ’fPttom toj^ [KN03] 
to^r or to *fPttom to^t [khsoJi spro (to^) to 

^tort ^rr-^om TOrf-to^rt <mco ,? to ^to to d^co to Too tor ^troti to?' 

<MCO fTt “dTO 

CWftTT ^O^ftd 3 Wtto [HCI] teltto TO 

^ VT I fI 

(TOTO(tolt<TO ^ dto§d> Wtftost [hno 

teftTOi ^to°> 



Vs^&\d 

^ Wtto [HCI 

™' \\> 


wr todSjBto* 

TOT) <ljl<Rld 


HN0 3 ^ NaCI 


di^d 3 wtfto + cdltoPr 

^1^<t dlTOto tos 

4to C^M TO HFIt 

^Jlto [hno 3 ] Pt^ (to^TO TO ^%)i of 9 ! fto^ Wtfto to 

t^s^o (TO) TOI TOTOfTO toTObd<H) 3lto to 5 lTt 3 T toto TO TOM 

to# to^^jtTOi 13 

toB ?to tot 

*“* / 


jr 

to ctoro ctoito [Naci] <rfto ^ ^to tolto 


cto¥PT (Wtttvs [NaCl] + 

toftto toto Oddd(.$ 

vi3<2-%) [HN0 3 ] 


(to to tod 

NaN0 3 ) 


d^l^O (0=1%) HCI 
4toTOtTO 
^ritto toti 



hci 


to fro 





























































































































'sWliM 



toft 

3coj^fD ^toft (gtHto to<) to ta felt 'w to wfw toi 4^# 

wf^TO TOTO TO “R&9>ilM” TO “rTO#T” oil FtlfTO Spif^K TO (Gf 
TOtCTO^ ef’ifVtTO(^1^Cf 'alPfBH TO)l 


TOtTOS 

zfagtzmw/frr 


tro#r 


RkQ>TO 



R^iwm wro “cstffrr to 

>^v 

- “^3? ^TOFT Jflfc GrtlUT C£ffW ^ 




Ro^ri wsf 1 ^%t ^tofti 

V 

^mwifcr 

<Ky 



^ -1 j i /vy 

T° “Ro5<i” coil i ^ I 

!\ v A _l^y 

5fW T&TOFT *TO (7TTOT C£ffW tffwffsv FI'StW ^' ? tl T T 

5 Wr 

- RTO#T (CTOfi?o bt'&ffQ’ ^TOFT) 

"CSjfW" Ffw^p) TO\ "Rv3Sr|" (fM 

Rtfa ^TOFt) to *tf£o 

W^TS GT TO tCTO^F 2ffif*FT TO R^Nto 


wftR<t> WTO towR wfTO Rfe TOW ceifW TO, to TOrt tot ftto 

WlfWCW TOW TO (TO TOl CTO, ^OTO-a WlfW TO7T tr TO Wtc^tCTOTJ wfW 
TOrt h 


RiRiifo^ csto w 'TOr?r to% wf^lro wro wjto c^tor wtowrt wwtcw 

TOl 4TOtCo OW7T, TO wtow TOW ftwt TOCo TOl 



4%?# nr TOrt tm fiUto nr to^, nnn ftoft fefti ^Rrcnft to cnt 

W nT felt Rn TO W TOftn fen CWT ^I%TO TO, nT ^ftlC'Si'i [0 2 ] MPl^ TO?, 
n^nm nfe, nr nrom [cu] wftn ftcn fefti 

n^rt^s ^ nr oiotfro ^ftrmft ^n#o to nro^w felt to cwt nror toh^ nr 
n^nm to^ ^Riosm fro felt Mtntn ntftr nr f%nr ^osh to?. ^nc^tcro fro fefti 


gfCTO '*lR < i>l'M W TOrln ^CTO^d <TOs wftM f%f ^[fn£ TO cnTO feTOJ^dTO 
tn^ftTOm fiRIto unco tfi 

v Vi 

TO ^itns (oft fd'Sf^iiic^i-st nror) c¥ k ^ntn£ nnr %n ^ftn ^ "root nn 
^w n ft tcrotn 

nn 0 $ L ^tn£ TO, TO TO W5I tr ft feTOfe 

on ^tn£ m ^tn£ to, to TOn ‘root bb- ft tro#r 
c¥ n ^ftTO, TO to toft on ft ncroife 

X \ 4v 



M ^Pft (btr) 
L erf® 



to nft (?tn ^Rcfe ncroife n?nrr $ 


(k=n, L=tr, M=bb- 


Mnnt N=on) nro fe« to tom Mn nTOt^ nr to ^ifti nft of nr 

^n tom ^rft; ncTOiH F%n tot wftro to cto nrft ncrofe to fro ^rft wi 
4ft<n* nMtnfro tnfror nr TOto fn-wtnro nMi 

&> 


^TOnn? 


c + h 4 



nln^'0$?d 'djftd 
TOft nft 
fem> cncn 
^rft w^i 


nTOno sft 
femftn to^i 


8 nftTOro 












< 1C® , si/ < |sti01'Sl sfTOl Wf^T 4C¥ WTOw ^TOT '^Tt^CRTT I 

^) C^IC'Stcl^ w WT 

*0 w <rr w 

n) C^lPH> ^t «flo^ W ^T (4^ TTtOT wr) 

C*IC«jM$ w WTS $(.cH\iH ^Tt ! TO 7TOT CT W 0^ 

C<F , l0SC c '1't’ W ^T <1^<11 


WWS 


Pic®f«1 W [H2] W [C0 2 ] 


'srfirusfTT 



W ^t WTS # 


^Mwif ^rt^cn^T Gi <i^i ( i coil 

t>llfvbillfl (^NI^Cvb<l 


TO ^ ^t CTOlfi^ <Tf WlTOI 





c^lf^iJTMlNa 11 ] 

2 , 8,1 

✓ 


_ (Wt^5 

<** "** - 



C^lt^ [Cl 
2, 8,7 


10n + 


[Na ] 


18 i- 


[cr] 






fo'SltP Pt Pj’ll'lM ^Ps P^PPIvIjC^P < llP < FP<1 <Ml PP? 


^PtPtCPPPtP 

P^CPP 

Cpft 

pm^ic'Sid 

H 

PPPPPP 

P#T 

c 

PPPPPP 

pptopm 

ca 

ppp « ipomppp 

topm 

He 

PPP 'Q fpotp WPP 

Pimtopm 

Mg 

ppp O vqolil W^p 

pppp 

Fe 

(?#p «mt (Pip c<i<ii 

cpil^pm 

Na 

cpfim «mt cpcp cppt 

CPt^ 

Au 

(?#p «mr cpcp c<i<ii 


P**tto?T <l|f1 < PH r |o 

ppto (*if^a Ffw^ wipp) pr wpupcpp 
pmt pp pt to cppt pps 


PP*P pf^to ^fpp, 
pmtpPl CPPPS 

Na + : CPttotP WPP 

V 

SufalB pt 




pip 


pp ot<jm cpp ppfmpp 


PtPPPTP 



\>j <sr 
r-y AV 

TRPTf ^Plm pfpp^pp PPTT PP I 


CPPPS 

P*) Pfi^P ^fffiPT PtPPPTP T>it*i3M PCB^, PtoP ^TtPP PfpPoTPP mPT -ous 4P^ C^t 
PtoP WPP ^ffWoTTW WPT -ic PJtPpm PPTT pj CPPP, 
e2+) : (PmtP ^V 



3+) : CP#¥ 


ppPit ptpmpo 


V 


P) Pfpploo 
ptppmp pmrppi cppp 

(Fe2+) : vjiW^m (II) vptPP 
(Fe3+) : ^ (III) ^TtPP 


m CPtPtP PPPtP f^lN ^p 



P) ^jMlPCd^ dl?tpmds 

^ ppcpp cpcPto ^pp tomrr ppit pps pcpt wf^to (pm 4P# wf^r pf^) 4 pp 
^ pjf^to (pm ^ppto pif^T p^)i 

cp PPP 5 ^pmtp cpcp ptpp pkp Pt Pt^pt pfp pm picpp cpcp cph ppp pcpt wfsto 
cpiPto wmcpp pPmmp pmt ppi cppps 






















































































































(Cl) 

(I) : 


o) (cta^) ^mwrs 

'allilPM* TOft^TO (OTtFfa) dlM<^f1d TO 4Io W^vS ^ CTOffra 'oWQOW 

^Tf^TtCII W3ITO fTffi Sj^llTT CTOt^a WTO1 '^Tt^r (TO Q3T “TOl 



^f'SrfD'S 'q|<]<1 

CTOfi^» WiM 


NaCI 

Na + (C^tlRjiflM W?FT) 

Cl ((^NlRvb WW) 

C>1lfvb4flM (^NlRvb 

KCIO 3 

K + (’I'BlfaifM TOT) 

CI0 3 ((?W^ TO?PT) 

^fotfrorm ctoir^ 

Fe 2 0 3 

Fe3+ (WTO (III) WM, 
4lt “Gr fw” TO^3 

0 2 (vJl'^'vb WM) 

WTO (III) ^Rvb 


TOrlftR 

r#tot) 


TOtt toto to 

(?f TOWTt 
<P^llD ‘RC^: 


^TOTO Wt 



C^ICTOI TO - 
f$|0Si<1 2TOTOI 


[2 x fl? ^#T] + [l/2 x fi? ^Riosm] 


%>A 

NH 4 NO 3 



^ ^ wPr^ 4<r m 

tJy 

+>C3H60 (wPt^t) 

/f <-Np 

RpKIlfD ^ NH 4 NO 3 + C3H60 = C02 + N 2 + H 20 

/V 




R^pTO (^R^lTO) $ RCE^- 


sm m% 

NH 4 NO 3 4ITO 

ol^c 

4 ft? H 
3 fi^O 


^oR, ^Tf TO*t TO (JiR- 














































































[2 x It? WW] + [1/2 x ft? ^OSM] : HBK'&iCM TOUT] 
[2x0] + [1/2 x 4] : [3] 

[0] + [2] : [3] 

2 : 3 (2<3) 

TOTOT xx|Q>|OS,(Yi<i *tftTO (^J ,? tto) (S% 


3-2 = 1 


o|RC<+ NH4NO3 ^^fl? (Ml 


f%oti« 

C3H60 4<t TO 
3l^C 
6 ft? H 

1 ffr 0 


TO^Tt Wn TO (Tift, 

[2 x +l+i] + [l/2 x 

[2x3] + [1/2 x 6] : [1] 

[6] + [3] : [1] 

9: J (9>1)_ 

oI<imIc<i ^ftiosiCM ^IRmH ('^‘TO’) c^ti 
9-1=8 

otTO C 3 H 6 O “M'Sii” TOO 



Tqpft TOs 

WlCM ^ TO OTO? OiR 

• NH4NO3 CM 

• C3H60 2fC¥lTO TOO + $ ^%^PT 



[TOTOT hfi? ^[<TOld “WTO TO^”] 
\S ^%TO “SfCTOFT”] 


I^TfT ‘2fCTOt%” ^lilOSiCM TOUT NH4NO3 Co 4<R G\ ^%TO 
“+oTO ^ftC^” C3H6O Co 

[£](TO#?r ^I%TO]NH4N03 + [WTO TOTO]C3H60 = C02 + N2 + H20 
[8]NH4N03 + [l]C3H60 = C02 + N2 + H20 


*8 



of^T, 


8NH4N03 + C3H60 = C02 + N2 + H20 


^ » <7tR [8NH4N03 + C 3H6O] 

m <7# N = [8 x 1] + [8 x 1] = [16] 

m <7# H = [8 x 4] + [6] = [38] 

m (7# 0 ^Jlt = [8 x 3] + [1] = [25] 

^ c?# c = [3 x 1] = [3] 


4^, [C02 + N2 + H20] wkir ^#r, ^ 

^ w ^m<rr *rft, 



8NH4NO3 + C3H60 = C02 + N2 + H20 
8NH4NO3 + C3H6O 3C02 + 8N2 *S 19H20 

kok [3C02 + 8N2 + 19H20] 

^ (7# N ^RtfT = [=8 x 2] = [16] 

^ (7# H = [19 x 2] = [38] 

0 7 T\'^IJt= [3 x 2]+[l9 x 1]=[25] 

ct# c = [3 x 1] = [3] 

8NH4NO3 + C3H60 = 3C02 + 8N2 + 19H20 


y 




1 ^ 



16(N) + 25(0) + 38(H) + 3(C)) = 3(C) + 16(N) + 38(H) + 25(0) 

82 = 82 ; 






taw C^’tt’rT) 


’itoFfst WT ’tftlo W *M Ipt W WS<t m IT, WT ^bb?ihM v5M ^1t ^1 

M^f ^r*t (torm) tow, town ’tor b(j-,ooo ^srpt (’ttor) ’ttos ^r, b 

PPM b/bo,ooo W*f ^OTTTtGItOooo (W 8000 RUf G#RHPT to ^Tl 


town WWNOah 


f 


_ 


toiw 

^1 


(WPT) 

rdx, c^tvr, ■#tf%m (^tc# to, tnt, wtgftorr?r 

’iN'oi^i^vb fen, 9 f^nrm, W hi^'b 

rfi^i? f?REfpr<r -rt^sti AJ 


Wflorsr w top 



•stNEfrEWf/ 


^\wm tow ort 

sto 

tow toi sjt- 


*fW Sllh^lfl Ft^/Tt^i 


Ft#Wn few 1 #do RCT, Olfi? tool 

<rm ^twr *1 tototoi 


TlWil 


Fntown tow , #Ho -m ^ Fttown tow ^itoi 





'a|'}'»R)RH 


^^'aR)5 r l 


^Sf- 

’ CT T >l f<p|'o^ 































































































gfNte WT blCfirsl/^l5KH<sl Tttu$ ’ff^JS 


b) Ftw/^r ^#mo w ^? 5 ( 7 T ^r <r^ <rr 

Rc^ph 0 ! ^]5l ft <3 bh'sift^i ■’ op M' < f>l'Oti fT?Tl 

*) sfNfw ^sf ^t ^\wm faftiin <?irra ^r 4r ^ 

smji 


^iWfe ^<lftt<ld^ [Hg(CNO) 2 ] SM 


<a 


- N — C -Hg- 

vW V 

-- O-Ci -.. - 1 - 1 - 


: N 




o) sNw Ftw ^twr ft^ mPi^ wf^?rfi c#^ft tor JHm 

S'Trerts 1^ 

1 \* 


v;$> 




PbW-N: 


ii 

\ 




8) ^ft#N gft^ ^ <rt ?rfwn 4<T ^TWIm ^t1% ^ WT 

<FHI Wl'ST'H ^ wr^to ^t FfC^t! 2f^t^ fift^ci'SFrt '»t1% *JTo^ ‘ 5 Thfft<P c 1 
^ ^It^TSFTf C^Ob (jnf 5 >io<?f\ ' p tf% c Tvo 3BT 2jlft<K*l 

(^jfw) omt^r ’tfiio ^1% Rohm ot? ^r «inhiR^ 


RoNi^twi 

11 


iv 


gf«f|rf l^§f ^t ^T8 


<Xb 

<r 


b) (?T^ v>|j|<|R\b [PbN 6 ] 

^) ?tf¥rf% [Hg(CNO) 2 ] 

O) CR^IlRd ’IN^lRvb [C 6 H 12 0 6 N 2 ] 

8) wtRf^r *tt<rwr^ 

^) vbR>iR^i wrf^r [c 6 h 12 o 4 ] 

*0 wrf^r [c 9 h 18 o 6 ] 



cm [PbN 6 ! 


^suttotTO TOitote 

b) to to <rr Mjm tottt toi 
^.) ^to \ob-o°c ^ Rwlilo to 
o) (to - ) to (?,\Doo f^rs/c^Ts 

8 ) TO TO? (Cvbdf>lfD) 8.br TO/cto§3 

(t) to to R^tocto TOtf cto cto toi ctot to, on to TOtotoiot TOTl^ 
cro mi to mci nrnir tototo cro wttoi utim iro tito (Too 
if to) c^rm toco toi toi M 

o) to ctoim to^ nxtctoim TOttfe (ctot) sfw (to m) cw ctoim 
Wltor [ChhCOONa] TO^ TOtoTO Wlfto [CH 3 COONH 4 ]l toco to 
sfoo (to Itl) TO Itl 

8 ) to wteot to toio p cm to <fo% toco too TOcto from ton 
tr) to WfFTT Iflf tolRo TO TO° lo 'fIcfIco ItITO oto to tor TO Ull 

*>) to toi to toto (toro) to tot to^i b to wmto to^ o 


ton 


V) 


r TOf (JTW WtlRv 1 

^v- 


bo) TOtCII [Cu] ^11 TOCII IT, to TOtCII TO Rtotf TO TOtl TOto 


^ 1 1 1 

tef toi ^ito ton to TOnr cro nwr to 
TO to 'alojk* RTOFTin 


>11CI MITOJ 
p^rf % ■ 


bb) c<jolc<i TO¥ RWl nrp (denature) tort Itis 

v 


>b 


\ 


to toro TO, to 


^) TOTtCo itpi 

1) toco TO toTOT ^fTO TO° to WT ^o TO TOl 
% TO? TO ctoTO TOtoro [CHsCOONa] toic^ «w tor to^ 

i) ntoto wlltoi [C 2 H 4 O 2 ] to to Iro 1 

b^.) do% TOolcotolt Rc’TOI toll 

bo) to to# Iro, ^fln b gfto ^toft TOTO to to tot cic^ to ton to 

TOTTTOCo Hdl 


^(Flfe ^ WMlF Ffv5 Wftos [PbN 6 ] RFlflif (TOT TOFT oKcn ^ITtTF 5 F’to^Ff ^ (f^FT) <M(.o 

^fti Fft fw \ ^ toft b FfWtTOt tTOm ^tri ^ ^fij srttof frwTO^t 

^ TOFT, FF5 WFTtto [PbNg] ^IR^H FT «I «tFTfl 


Oo 



<5^ [PbN 6 ]feftTO 


b) b stm [NaN 3 ] twi^ fm ^tio 8S ^ 

'»h'»t^ f^Ftmi 

8) b.8tf gfm (PTV5 [Pb(NOs) 2 ] (WUt 2TO ^vSt W COT) fwl^ 

f^T ^Itlo 8^ f?f§t%S <#t <$<\\ oh'jjici f^Ptf^TI 

o) (Triform Wfl8^ [NaN 3 ] (^ dl8$0 [Pb(N0 3 ) 2 ] fef(7T TJf^Tl 

8 ) (yoghurt) m ^W<T W W 1 

<0 4I*iI ^ c*t*tt! te (^T) W?T 

O) Wfttv5 [PbNe] ^ (P^HpM) t%%l<T C’MtDnT ^tl 0$UP WTI ^ 

otfmm r||^(S'B [NaN0 3 ] C$U? ^TlOT 
8) (OT5 ^jlll^o [PbNe] <#T PiCiJ *pi CI^O^T^T Rp't’fa C't'tlCII 

lr) OT fOT ClOl 

*>) C^tM ^ Cv5^(7#l Wo 9 tt(^T WTf (v^) <T?PH 

(.110(51 7 T\1' X M <PC1 ¥hftO ‘ ? 1lci<11 <-310 ‘ p ftf^ Rc<l ¥MC1<1, « o oN <iOT 010 
^m\V5 [PbNe] b omi 

bo)»^ts i I A V 

Pb(N0 3 ) 2 + NaN 3 -► PbNe + NaNO ?* T 

(TffijS CIO <118.(5(01 [Pb{N0 3 } 2 ] ^11103 Plioll <118.(56 [AgN0 3 ] IJHrIi <K1 Plioll 

^jhl8.o felt W ‘ p ttTf<8l ‘ ? t 1 9ifO' iq^i 

^SD?T<x 

5>flCO GV5 ^uhl^O [PbNg] felts 

} KP ft, ^x> 

,\3 

8 

X P 

?T 


m f^REf^r 


mm 


83 qN 


83^8 


b.8(t 2ft?T 




b gfm 
(8frfO¥l?T 

^mfvs 

[NaN 3 ] 


80 f%sf%s ,? flt% 


88 f%§f%§ “#1 
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fwSB C*f 
wrft^ o?H¥ cn^ 
^wm 


^<f C¥nnl 
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wt^prf^rm [ah 

c^t x tf^ x ft^t T®\ 

RoMtH WttW] ^ 
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[Hg(CN0)2] 

TO^tft TO^fts 

b) ttiPtoto otto' crop PPnro <ro to 

^) ^fP ^<1^ 8.8^ 2ft?T/(7Tsf?fS'0 

o) 4lP <R TOr¥ TOH TO TOit, gt^T, <2f ^oTtPi; TO <2f <fTO ^ >MU?«I TOT I 
8) TO, TO^T ^N ftTO Co TO#to<n iqf^ b8o°c 4 RolRo TO 
(?) Rc'TOTO ^1% (fPp 8(?oo f^To/G^To 
0) ^ TOtT TOT PPo ^ r|tl 

8) <4fi> ^USoT TOt £|o|Ro TO b(?% TOiotCo ^ WTO TO fw RwlRo ^1 fTfl to° 
00 % Wliiolco TO TO 7 Tt ) Rc^lRo O ^ rTfl 

br) TO ^t'Ot TOtCO sftoo TOTt, fW f^fcb-sl <J^C<llCO 5%|0 TO 

P) "*Ep “TOco br TO CTtPlft [Hg(CNO) 2 ] boo ftsf^T? “TOco iTO&O TO 

p *o°c OTO Oo°c 4 TO v>|j|CMlPlillM fec^ldJcTO ETO TO S%tffel f^ 

totot TO oo°c to ^to to toc^t tot toTO 


« TOT Tit I 

*0 TO wP 

(7PTOT 
TOTO cro 

TO^ 



ft pTOTO [Hg(CISI 



^ ^ AX 

TO?. TOCMlfdTO iNH3] ■pRtC f t TOoo TO, TO?. 4 to TO 
UTTj [Hg(CNO) 2 ] W TO TO?. oTO fTOl (ft^i) TO? 




=T? TO o*l 

r_ 


TOT [C 2 H 5 0H] TO? TOcTOTO [NH 3 ] IPpT sffoo TOl 
O Rl^ldt TO Ot TO^ bb"o°C, pTO? TO CTO 
TO? WtPtosT TOtfTO TO TO TOTOT (TOcdP, pTOsl TOppT TO? fTOlpTO 
PTO (TOTOl fTOTO TOTO W pi TOTOT (JTCTO fPTOttosT "TTO b*> TOCTO 
Pic<p tpT p ©idip ^Nfrp^T <il#ii 
bo) TTlPP m p fPto? [,b] 

bb) «qfi> ^tt^p »r fttet wi ^ * fttet to p #i froro 

’ttoTsm ^tt?r teft toi fro wrr to cto f^rat to ^tr, 

^tttPs ^stoi to ^ to ^mi 4fi> wrf^PffPic^ to ftfror to 

PtTOTO TO<fef TOI 

b^) ^ troTO (cocs? ^ricp toco) too§ (to?tc%dGo) cProfrr 

^Pc^tTOp^ [NaOH] ^TO Wlptlp [C 6 H 5 NH 2 ] TOt ¥fp, ^ aRoo TO 

*8^ (fpfrot) TO TOl 


<b 


<7#s c^vq; ^ %i^, TO TO§ [H g ] TO§ *£ciftou? [H g (CNO)2] TOTO w^t ^ TO 

^Ko 


oo 





































































































































ho) to 4l^m ^tfwr^r cto ^ tom to mmmi to to cto 

tojo *rmm tor cto *i 


totfl ^ito# [Hg(CN0)2] mto felt ^t ^rs 

b) toll ^to ^to to b gjm tomtm toi 

*) ^to tmto (tom <r b) mwt bo tor? (fco%-<*o% mm) toto totoi [HN03] 
to b gjm mrtom [Hg] mrumi 

o) to mtto <n?m to fms^o to to cto *mr tom mr /w ©w?m m?) to mm^ 

to fms^iQo rco toi 

8) RtolD wo to mt totfi 7Tt ^ ri tq] 

e) ^to ^rtto totm (tom m?. ^) bo gjm toto wtmrSS 171 ^ FTI 
'b) to tom Rb cf tom m?. ^ ump> ^to'G [Hg(cNo) 2 ] osr i° to 
mmm, to mrnr to fmsmffe- to cmf^3 to (to tomm mt) i mfm fmfmmr fmwtm 

tom Km to tomjp tom fmtom mjlmmto [CH30H] tor> 'stss 
RPnilfD fmwm tomi 

8 ) Imtot mm to to to tm§mto w to momm mr tom fit tot 0 to tottm 
to wtf to mm <r mrnr, eft torr torn w mrmi [tr] 

ir) to g5° e to tor to b to tmtom mrtmmmtom tor to 

(m^ti 

*>) totor ("?pto) rn^m w to tom toto totmo toi 
bo) tom to (mv& wrnto^ to ototo tomm w tomr ^m# ctom 
mmmm w to o to mtfm to b to totlm ^mto# [Hg(cNo)2] tomi 



^(7TlT?8 ^ VO^clfD <£L>|(/ll oKcn Hg(N0 3 ) 2 ^Tf f¥ fTf x t1^ pc 11^t f^ ^ otm ^Icnlco 

sttoo ^r^rfi 

^ «tMf TTlUTsr fef^tfeft W^T, to?T 4& C2f <R f^ tot toTtto'S mtiwt ^BII 


\08 
































































































[Hg(CN0)2] felts 


W b v> gft7T [Hg] 


7Tt¥rfl <fen Sfwo W^T 





◄4 

G'l+CJ) _ 


L,^,, —- 

^Srnl - 


*m| - I 

v __ 


N 1 

s£_^ 


◄j- 


9 1Xt 5 T 

i%s^#vo"^ 

(W^T TTfl) 

i^ft? fetl|\8) Oiltl 


bo 1%gf?Tg 

wfr%w [hno3]^5 

vbo-<\o% 



Wo 


<m<\ c ^ ^ 

^n^r vjrjHwK«i [C2H5OH] w^\ 



^trPT OT/fts^ifao 

?3<K^7T[) 


^W?T ^fH^T OT«I<a<T 


43. ^7 

7Tf¥tf% 

[Hg(CNO) 2 ] 4^# CWft 

\J 


am 


IT^I 

>1 

_ 


-- 

s 

- 




W 8 

fTR} 0 !^ TOTI ^171 Tff 3|I<K<I 

^upt m c^m, *jm o ^ A , o, w ri , . 

, , Jl0 (MCr WW [Hg(CN0) 2 l 

41 f^rr 3 ^ 4jp>*lw 

ftlJSMfi? Ulg^l ^ 




^— 

\ T 

[^JI^T JL 


^ml - 

—- 

^jhc^ki + 

f7REf°f] / \ 

b:tf I ~~ \ 





























































TTt^tft ^#<7# *tiwsra 



\ 

\ \ 

\ \ 

</ 




f¥s\<\ c*wm 

b^RT# 

[Hg(CNO) 2 ] 




TTt^tft [Hg(CN0)2] ^JNtOT 







t^«l 


\ 


WHC^ktl [C 2 H 5 OH] TO TO, 4W TO terT Ut^ 1 ^ ftEff 

(7^ ^3T f^fTTT TOT ^3T fTO 'aiJhc^TO 7 ^T TOT 4TO Wt ^31 7 TTl 

TOTOTO [C 2 H 5 OH] TO<T *t<T RPhiJlfD filialo TO CTO (vTOTOT TO? 

cto) 41 Tflof to^f qpfet f^n^?T krrroTO [ch 3 oh] iTO 1 

4^ °1M<3 RRh^l t? c ll < f’IC f 1 (TO^ ^“SIC^-SI 9 lJl 7 T TTfa fTO ^TTl 

h° TO<r fek TOTO ^rotr to; TO# 

wyT 

\ ffet TO (Hft ^T, TO<?T TO TO5 oH #T (HTOT TOT 

«kr toi otro ^i^k.'si TOftrofe^ 

v.’ 

TTt^# [Hg(CNO) 2 ] TOASTS 

4l^ ^7TTO C#l#<T, TOTO oTOH f^TTOl ^5jtTOT fTOt<r TOTO TO 

to 4^r wr R v 33it3i J TO# TOTO TO ^ tot to^h ^t tots 

totti 


cTO TOii# tot \ 













































































iTRM'Qrihc^S 


[bo] 


b) ^TM ^RPTfl ?To tor¥l 
*) 4fi> rn ^ TOI 

o) ^ oH, m, tolto TO ^ C^mPiIU's (totol); 4TOlo 

Rolfio ^fl 4fi> ^Jo M Cto#» ^1 

8) <qm ^ TO tot totolTO ^Jlfavb (M\ ■*$, oITor Rctoio -m\ M 
<t) b-vb°c omkico^ from toi 
o) Rc-^Nm *1% tf^oo f?rs/<?Ts 

8) tofto S%fo W^r TTt fto toto [C 6 H 5 NH 2 ], (^mf^H c| 3 ] TO^ ! 5cto 

[c 6 h 5 ch 3 ] 5%wd < mc<mi sftwo ‘‘H TO) ^ltf% bhcci^. wfati coil TOf ^TOl 
tr) *rtf% <? tt m ^TOr ctod 4w to° o ^ ^QmI«i 'Tor* toi 

>») ^ffw ’tltor tot to> ?tto tow?t 

bo) totor totor [c 9 h 18 o 6 ], 'totog^r wto^r lli^p 

[c 6 h 12 o 4 ] cm ^cto (to 

bb) toiitot wtl^r TO*fwfe<T [c 6 h 12 o 4 ] to? b.bir gtftr/ctors 3 i (^ ^ m\ 
to^r ^i^ioco fto <Fir w^i onto <Nbo°c) i 
b^) JMltdr wPr^r [c 9 h 18 o 6 ] to? xto. gjm/to^s 3 i (^ ^m\ to^r 




>& 


If ^ TOTC^I oHTO Oo-8^°C) I 

Jl\ 

‘ bin i£R? * 


n r <niv 

.. . _ 

coDcto tefii wv w w<tt 4to iro*tftot#to efltoft to/ron 

v tlv 

ttot^r vbi^i^i *r ^ 

■ J) 

b) TOffr froter TO bo f^rsf^rs wlfto^r [c 3 h 6 o] to to% TO?to ] bo f^rsf^rs 
to^tcror TOsfwtt^ [h 2 o 2 ] tori 

;- tK' 

A$ Olt C^WM cach'd< f TO^t?T TO TO (TffT C4>f?f<W'M CVbkd’G'H m <W 



Its SJI 


■ ^T (TOT m cto* 


:> 0 ^to s f^ft^T CTO 57 T [C 6 H 5 CH 3 ] (Ptfton ■#P c f)l ‘AW A^ <R% WT P 

TOit ^rmi a^ « ^t ^r, ^rtPR ftp?p fw\us\ 

^fwvfcr w ntwmfvs [h 2 o 2 ] *tN®r ttr? 

OTPra ^ f%% TO ^ TO?T (3, ^rf^ TO^fl TO^TI ’t^fPCo 

<H<jva|^|^.vb [HA]^^^ 

• PiPi'ifi ^ri^lo<i ^pir^ o<? f?f§tps [haii^Pi 

• 'Oct fpsf^rg [h 2 o 2 ] ^ '3W^r ^i<pfB (5 Pm i itf^' ? fM?f TTf^pri 

• fotcra p^rf f^Pf s lfwf 9 l' H 202 ^nT'j =('0<t f^rsf^Tg «i -35)/o*i3 



*) b 7R bo f^rsf^TS [Hd] (>o% ^7T) ^TOsT ?ffTO 

optou^i 

o) wt1%^ [hci] (^ 0 % ^) unm 4 r# TOtRr^m to^st wr ^ 

^ oT^mt^r oo-8^°c 4 <t w itt^ri ^ c^r oto ^ tro£ ot 
4 ^# *tro two* iwt *ttRco (v3^te <TM) ^ot TO8I TO 4 # R1%o W<PT TO 
<#r Iwtro toi #r cuiwi ^ sjctot ^ t%ro R#^r <rt ^toiRto 
[NH 4 NO 3 ] to<t %ro te k'ot w^ti 


8) V0o°c-8^°c TOT (TO ^ tf-bo RRciR TOT ^Ttw 9tt^?Ti 

(?) 4 ^ fef 0 # wrrr (o<jPio) to to w<r, ^ ^rr to tos b-^ cro 
fRl 

'b) 4]^ “TO TOTO” TO TO TOT #sT, C>ilfvbiJlM <M4/1CiR [Na 2 C0 3 ] ^3TTO 


8ft^T 4]<R #IW 4]<R pH mro ?TtTO CTO RvBjJM (pH=°l) TOT I 
8) TO R'bijh 8H TO oTO 4]W 4>TO 4R\ pH3h (RR^) ^T°TO 4 TO I 

tr) tott co toti 

> 5 ) ^R>CSI CTOf c^C'l’Cw <uhTO 4>TO TOftt ^IIIRCvd ^RTTO 4>TOl 'ST^’tto o:b l 


bo) 


r TO o^r 4 ^ trofTO 4 >to to» liroBh (4#< 

toi t ^/ ysi\ vi v 

C'l'Cw <uhTO <f>to TOftt llRto ^ito to^i fe 

upi 

2 C 3 H 6 O+H 2 O 2 -► C 6 Hi 2 0 4 + H 2 . 




(70S 4] TOT ofe^tlw vjlJl^vb 4|TOT M RlTOT TOTO ^Tl 

vbl^Ml^l TOf 


rv 



Is«i*iRv> [c 6 h 12 o 4 ] #m 

tou 



boRsRs TOl 
TO? \a% 


'sTOtto 


TOTS 

bo RsRs ^jlR|Vb [HCI] ('box W) ^‘ ? ff(^ 

^TfWT C¥f&m TT^pi Ot^f^r Oo-88°C 

boRsRfS 

wrfw [HCI] 

(<^ 0 % ^Ff) 

[Wfpf^T 
+ Rt4wTO 



^4Jll?l[H>i; 4f ^^4? ^41^ ’fTiNf -^rf C4t?T'3 ^|ft 4^l<lPl4 -=#4^7H ^%7T 4^l<lPl4 f^RTf ^ ^ TOl 
^41^80 Sjfof^ill 4tC5 4T 48# ■'TO'if 48# 4fo<llb4 4<i#4, f#| £(f^f#8f C8#8tF4 4<i#4 8t8f ?Tp R8I 
■y8T £tf#8f 8t8 catalysis 8cTt ^1 
























































































































Wo 


(t bo r\\\^r \i <,r ^to 5j c^trt gT^-o ^|9| c^ii^ ^\3^r 

TO fTf olRC^ Cbt<P (3TC^f Ihd I f^REf c TC^ s f?p^H 4><fop| | 

v5l^l^«pr |Apr^|(;<j<^ 9ff\3^ o^t^f 







































fa'SJ'tM Slater WTtfW^T 1^5 [c 9 h 18 o 6 ] teftTO ^fS 


b) be f^rst^TS Witter Wll^ 4TO ImTO, WTO WtS3 >5 1^#IS ^QjjlOSM 

[H 2 0 2 ] (^o-Oo% TO) UfTOo ^Tl^/TI 

*) cmw tomi to 4<r MMtM e-bo°c 4 ^rtfro w^ri 
o) W OTtert CTO WTO o'M TOM TO TO b froths TOfw^fw WTtfTO [h 2 S0 4 ] 
MTOI M03 TO3 frol-afD<i TO TJf^Ti TO TOM otTOtM e-bo°c 4 
WhiCo TOl 


8) tTO^ e-bo |» fi|vbr| 1 

e) MMl CbC<P fro V'Q MM TOT I 

O) MTOrCM WlPfM WlTOltro TO CHlRjiJlM TOfc# [Na 2 C0 3 ] MTO TO^T 

too, witfro to Ito toi MTO tow <to too [bo] 

8) Iro^fW TO CTO, fTOM TOW flillN TO CTOfl CTO^ W°£[R 

TOW TO?. ^CTO WtTOo TOtCo fTOI S»N>\> 

lr) opKiJ CTO co'Uc'lbw <uNrN TOW WTOT Wlftco W°MW TOWI WjWfo o:b I 
>») TOi% 


H2SO4 


3 H 2 O 2 + 3 C 3 H 6 O 

*>* 

*<« 



bv °(7#? fef"# 7TTO rn W TO TOT TO TOt (?Tt%TO M77# TO <#TI (TO W^Tl 
TO?T RwlQo W TO TO ^TT <TTTO f^REf^ TOtl TOT TO pH C*TTOl ^fTO WTt^#f^ CR* W^T 

to totom ftro Mm m ^311 


80 



[c 9 h 18 o 6 ] toft« ^r: 


w b 

ha- ^9\°o wPr^r 

>5 f^Tsf^Tg Qj3.(^l0Sl<1 


'3^111 <TW 

w 

omiWf tf-bo°C 


?Tt*1T<7T 

^ bf?tsf%s 

(^5>tr% ^T) 



*JMo 

e c^ bo f?rf^f& 

«mpr ^rr 

(^ cmffi §ft>fR'csfl 




) 77 _h\t 

/ / r 7 ' x< ! 

f\o” 

=r 8^T\ «m c^rc¥ 9 tt^ f 




fp^l ^5M1 9 tt'3'?f O^l^l 

) w^t &$ <* i 




Na 2 C0 3 4<T 



8b 


























































<A3||Rm [c 6 h 12 o 6 n 2 ] [:>8] 




b) ^R m\ ^r Rpfrm,« m ^ ^R<t ^ ?rra m\ 

8 ) 4<T ^5 <ft C^fRR b .£8 SfPT/C^Tsf^rso 

o) ^TlRt^T omM ^R CW R%C 08 5%»o 83 3T ^3° dl^^oo 83 3tl 

8) Rc^hcdl 3R) (RR'P) 0 ,btfo Rs/GTS 

c) ^R \oo°c omM3 Re^iRo 83i 

O) 88 3% 3GT CoGT 3t3 ^<R vafti ^<1^|<| tw ^ftPT ^Ttl 

8) ^R ^Rwr 31^3 3tc3 Rtet w 3Ti 

br) '5ft5 ^R Rc^plRo 3TO 8CO RtHI 

*>) w^rt 4 R 3 *tR^ snRo to 

bo) 8Rc^losid ‘dh'^Ro CoRco Oo% H 2 0 2 ^3 C3% ^CdR 3ih8R <Ml<M fTf i33° 
ddRlRR Rl3(3 dRl^ WlRpP C¥ 3imt3 ™ erf I 


3jmi3s 



OiRoitR Redid 3Jt38l3 Wdl 


L 

RtGPT 


ftf 

\ ^R Rrai 


^3° ^R Rf3T33, 13 R 3 


^) wtPt 43^ 

3) ^R 333311 ObD0lb<i Rebel'S |33^l3 <PdW 
^33<Mo<iol<i W3TI ^R 33 (3% ^333303 3¥qfe ^3 WO 331' 

*t) * ^Rpp RcvpN^ ^Tf^t RgIGTO Wo 31T33 cm (cortex )I 

^R 'foil 3 ><ico 3%3 v 3CiJC c 1^ 3H3 C3d2|lR<l 3R V3 I$|Ro C¥ RptPTI ' 5 P33To, o oT3 
C8^||R|<1 3ld'3 , 9i|Ro2 b of 5 ! 3%3 OT33I 

*\*sWr“ft *v 

RW3 cr^iIR-i ‘ P th'q«iRo [c 6 h 12 o 6 n 2 ] foft W ^3? 

. 


b) o.e sjm u^fiRd R3 M 43# R33<3 M bb.^e gfm ^R^t^pr 3N4 ^iRo 
( 8 .o-Oo% 33) 43 7TW P3J3I 
t o 


8) 433 R 333 Rio e.8e 2 |Pt 33 dRR<t> ^jiRpp [c 6 h 8 o 7 ] Wit ^rrtRiR^ 43 R 0 

[CH 3 COOH] (733 W<M\ 

o) Oo RRb ^ ofPTf RptPT, ot^PW Oo- 88 °C "dl^ It'^flo 81^1 otl^ i^iw 

cpi^ tRd ^ ^gt mRi nfMi Roi^ 6iN tRr w^r wiw w 

8) ^[^-Wir WIW W W?T, PTtR^PT W$m Pt^T ^ ^R 

RR^H "dT W ^ ^Ttw Rlt^rTi ^R Ro^i WO, ^ b OH ^tlR ^ (t Pfl 
WHlW^rfef ^GT C^TI 


‘ >8 (?rf^o ^fmtra c^rPid wtl^ wo ^‘=fl1r c t (Itwtw) 

g^tfwnr t^m\ wv ^ wtM ^ o 

^IwtCT wrf (c8f¥t^(Wr) cdi^ (8Wtf7PT wsrarft^fefT w^s chUtt ctti^ #8 


88 



<t) TO CTO, TO (TO OFF ^ ^ M5H oTOsT TO 

WTOCo TOtCo f^Tl 

vb) ^fTO CTO TO feft/ta TOTO TO7T TOTt ’ftfTO TOTO TO <tt£Tl O oM 

b m c^ifdd 


(70S WfTOff R^tCddvbl-^rr^TO f^rom (>-ho 0 C omt^f) felt too TORI 

4Co 4C<£|T-3lTdfe CTO <41 ^TOo 111 ofllO 'TOTt TOI 


^fro c^lfdd TOsmt^s [c 6 h 12 o 6 n 2 ] sl^vswti 


TO b 



o.a TO 



TO H 


w?nr wfmTO wfe 


Oo 


V^v-w/ 

^ ° ^ 

3 tTO^ TOTI iffi “iTOl lo” <? 


' ' 
CU( 

CR^lftd TOlwfep) 



TOrofes 

(^o-Oo% ^FT) 


CTOfTOft TO 


1 cTO TOlfT fefTO f¥%m 


dT <K3 olRO^I 4C1 CbC<P dC*f f^TI (45 (7TTOf& ^>^TI Rp^lc^ ^tl IfO"^ outfit 


<= 






V 


^RgjR W1 TO CTO TOli 


TO 8 

Na2C03 

Too W¥°r 

it pH 4 itto 





«0m| _ 


^ - 


Cltlolfa TOtcfe 

[Na 2 C0 3 ] 
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<fw (RiRiR^m); TOisra, ?nf^ ?m teft ^fro 

(2fMf?RF) fwtw <^1 4^ sft^ TO* ^ 2fl^ C#lT ^Tt^ ^>0 410 

f%^r * M ,to cvsfeto ^ gft?s^ ^ t?i 

ObGCfftfeM 2f^ 2Wm ^°t^S 


b) -cmft c&ufc® 


<4$ t cvsfef^ to ^erm ctot 

Ft^wtt taro TOl 

<tto *ttwr, TOsrr 4^# tot 
TO i£|^ f%von C^rf^l 


^.) RCilPi^ 0£>uo~H?<]: 

Al 


TO^TTO 





bi5)t^i«i ^ fM^r f^REf^r ° ' 

h.tr gi^A'^i* 

i. y 


^fF C^t 

TOTFfos 



^<r>fD ^ctoR}^ ^rt 1% FT b> 

SjtF cift^ fPhh>iR RwI*h> to 
4<T TO O.^ gfm Ft^lfl 
bHc^h ^ fF^fi fef^r toi * 
■^rm to <uit?iQ<i toin to* 
fropm ^t(7Tm wv\ 

sy 


RwNc<f>^ Rwh^f *jiR(.o FtF oloxn 'O gftF ^jHrN <PSM1 
■ 2flro c^t futo to Trt fw w * sjm fjttot ^i 


b ^ (7#s f%^w ^ttot ^ *iPhh>i51 Rwkc4<i to to tot ^tot, ^vsitoc^ 

to ^ esftcfai (^^TOOTfM TO ^f&TO^TO 
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4 m# 


I oiks<t 4 *ltFT 0 i' 3 ¥f ^TS 



TO# tofeft 

o.ogfTfr c m vjimkvb 

o.fc sp R.D.X 


<■# ftPM C#CdfefD CO o.O Sm R.D.X mf f% Ft C>1C<T^lH Rwl^, o.O gflTT 
CTO 'oijkl^vb TO tom to# ^f^#l to# 'QW T b gjmi 


TOTf 'SIt'll <Ph<1 


#TO TNT [bqJ [C 6 HCH 3 (N0 2 ) 3 ] TO Rc^pN^ #tCO, 

TOFTf S#7Ttft F# <Tt mtTO TO^ OTCWft RoTO>l TOT mNTOT TNT ^ ^^fo^ld 

Roto>, ^tor cm Rc^pM* TOrmt cto fK ftom mrtmTO mmimf of ^toto? to- 
toroo mr to c^c^ifDo; oit 'sjjJjw! ctotom 4m# ^tro cjpMft FtCTO TOmTO 
TOl TNT TOTO ^TOTO TOCTO *>||MlflHl|ps^di RwN'T #tC<n 

IV 


cmrom Rif#iR c#c#« mfromr tos 


\D 


m#r ^sR*r 


totoii^ [c 6 h 12 o 4 ^ 

[PbN 6 ] to ^mTOTl 






4<i# *1^ m^Moro m^T (<r>l^<i) m^life 4m° •9'i?i mt TO Tfo cTOT 
cm> cfM ^1^1o<i (PiRi%<pFt) ^•shi TOTO fern ITO mRfm 4m° Ret?* ^R*r mmr <k^ f#n 
4 <to, (Ffwf (RRRto) \|ft cf; ^ m torotft toro cmro toto 

0 6 ], C^lRfe TO^ko [C 6 H 12 0 6 N 2 ] TOlmt CTO TOmto 

V 

mTO C#C#m mtTO <p-ac<i‘-i oTO 4m# m# 
mr mnro felt to mrtmTO mmrmm (too 
(FTOTf ^TO) 4m?. 4"F m# mitmTO TO 
tommnft Roto> tom to tos to?? 

TOT to m^fto TO TOTTOI 4ffr Rf%o 

w cm tornrnmft Rtoto TOTOm mr 
! Ff#mt toTOm rntcmm 


<fm ?nto 

T® 

mtotomtm 


m# mr mmro fell 
to 


4TO4, wfttro ^fror c^ tom to 
ctof tom mNcmm 4m? to tom t^mfm 
^mcmm ^Rprmtori 


bq TNT: 5ft Fftfe fefe (Tri Nitro Toluene [C 6 HCH 3 (N0 2 ) 3 ]): TO to&tfTO ^ 4^1# ^ ‘ ! #1w 
TOpfWl ^ ^tt (t#W) ^1 ^ TO TO ^BT TO Hb^-b-^C Co eqj^ ^jR^vd eq^ 

c°lRlfu« 7fTI ^IT” 'SftS'ot ¥fTf 2 |«|Rvd ^TT Tfl Wimmat 4£¥ oT'T 9 t1^Tm' CTOTo 'TtT^T 4Co 
^r#lffef ^T?T TO TOTT ftot W ’ftfTO iiR^vD TOTT^ Wl ^ R1%^ 'TOIT^ 

TO¥t^rra (iox5 OTFrg 800 gjm, 10x2.5 otRs ^00 gjmfeitlF)i 





























































































































































(rffo to (m Wftto [PbN 6 ] OF toWf Rc^pN^ fw^ ^ItWsf Wo Fft 

otQX^T 4<T toft [Hg(CNO) 2 ] ^t FtoM [KCI0 3 or NaCI0 3 ] + (to) 

[c^oj 4<r 4to cwm to ftori 


(.oDoto co<ft ■ p t^i%s 

totoft ctofft fofft wfj 4to to “toto 0” ^ (tom to toF to wi 

Rto to m toto torm ^ 4 ^ to to) toi 4^ 4fft ?rtm (to 

ft<3 41 Rjow ITFT ^JlW fl? ot\C1^i It 41° otl Rc<l ^Tn^o 7 <p^<i I 41 *tl 4‘d 3 ' c^’lw'B 

41 * to^r (to) 41 fttoi to tto 1 41 ^ 4 w towtfr Itotoi toi ihfn to 
cto- 


ito cito 41 ° 
to* (to) 41 
ftfFt Rc<j “piM 




>’V V 

’&'J^ 































































COKPSl coik ei<l (P tpNTO Tto<I<F> ■ 5 io < pol Rico TOS 


✓ 




V 






V 




sjl^flft RcpPmp c^iRifDfefD (TO*fTOo<ToT) ft cpTT roto 05^?#i Mp tott cpTT 
CPTT ° 1 o<pol TOTOTO <IPCO TOl TOCTO TOT <uNrI<i TOP TO ° TO TOT OTOF Tpo 
^ft^TI ?CO Wt*tt<TtW ^fWJW Cft %WI 

c^Dute totop ^ Rwi^4 to pfotto b p$t ^fro fpi 'aiijaoico 

*ro to to (^r#dor to to)i 

PlfN toil <ul<lTO <F>#><1I CTO TOTO Rc^pN't TOT TO ^R) TOP TOT TOc<M 3 


'TOtTO CP TtoTOCTO ^P CTOP TO\ TOO CP TO ^ PP ^ TOCPTl <3pfl? 



TO TOP TOTOtJR ^pt! PlPT 


fPTP ^l(7T TOIo TOP 
pTtoPTIT Itotop PP. PTOT oorota 
TOCPTI 

CTOTOtosT CTOT, TOP TOT TO 

frop (fef°r) fro i 

ftC'TO'P PSCP TOTOt RtCP fTOP TOTOTO PPt (t*0 RtCPT PP W P TO 


f%TO TO TOTOT (ptC# PP ^ftCP 


^Pfro frorori too topt tototo (tottot) m toi 

Tpi; pltprfp FtW,P TOFT CTO §lt ^r vslt TOPf^T TOTOT 
ItoTOP TOT ^Plp TO CP% PP oTCP (CTOTP) CTOT OPT TO"* 






PtTOtl oIr TO TOPPT TOTOT 
CPW PfpTo TO TOTI PTOTO, 


TO CPRiCP TOT TOP 

^tfroPTO cron 

TOPP £fTO gfftTTTtt 
PTU/TI ^ TO 
FtW/TOFI TO° 




TOP 4TOT TO ^fTO 
POt^TOTCP UTO^ 7 ^ o 



POP 
oHTOTOTO 



PCo CTOTfW 
CTO CPtP TOT TO 
TOP TOfSpTCTOT op CTO TOTOTOTO 


TO 0 $ (TT^TT FfW ^T Sf^T FfW/^t^i H f^TS ^ 

CPfT TORT PTOPT TO TOPO TO TOTOT o TO 2ff^# 
fro if^ri 















































































































Cv5fof#$J «£m^ytCFFST G5^7# (Rc^lul) 


b) CMTSIPi-^ ObGtdBil 


*) ObGtdBil 


VO) ObUwUn 




C\bkdl?« 5 l 


rrri 

toRR r^krt rt, rrt 
f^RCR fRM fw 
cwr rii rrr ri^rr 

C.vbt?Cd'B<11 


rrr 
fRRRR 
^rrtrrrrri 



rRrt 


8) C*f?H»jM c&ufcz 



RJRR (WRRRR 

RctI ll'll 'SRT RteRtR CRtR 

\ 

rt 


w$ ^r ?npfi 


<# 

4fi> 4R# <R>ft<wM pfc#R rRo ^Fwtft twtw 4^ 

[KCIO 3 or NaCI03 ] 4R^ ^RftRR [C 12 H 22 O 11 ] fR£f(RR 4R# c^RTt^i 4R 
^rr Rfr <afik<M rrrjcrr ritrt rrt wrf^ 

[H 2 SO 4 ] (rrrtr h gj#t rt ^r)i ¥Pj fe *rf w w rk^i wtfRR 
rrs rrs rrm^crr p rrt sf«o rrr 4r^ rrr wrf^ 
rirIrIrrt rrir oRr taRR r£r \ 



(j) ■^’^HvS'd) (VCoiCsi 


7JM Wf*tW W3! ^ (vbU(r|t>C3sl (RRR RRRTr RlRt RfRR (G?R;) 
jo RCR (71 RFoRR RRR RtR RRR^jR ft? RTlfR'F RfRt Eft'Fo RCoi 
RtRRos RR 9 !^^ S%«o ROD Oo CRTR 80 feiPiu RtRl <3R° ^fi? fRf%o 
R (7R RR 9 !^ cRR Ri<p Rt Rt Rlc<r>i 

&> 





o> £flR 

Ft^f 

o> gJR RDX 

rrrt 

wftRRt^ 


RftRlftRW 


R^RlRlR? 


CRR CRtR TO CRRWlft fN/RIRR RIRRR RRT RR f^ RlRRt RfR RRTRR RfizRTRstff fRRFtRR 
CR RRoRj Rf^R^ft RlRKo RlfR oKRT CRtRWifR FT^/RtRRiR CRRt RtRtWR Rl^l (RlWlff FtR 

w w fen^°R tm RfwRrf rr fRf%o rrt ^r cr (r^r firsjr feRR r&i 















































































































IpM-► topfW -► lltlHSflTlt?Fi 

1TO ^ Offl 41*( ^flfll (TOl 'ffTOTt w#1^) 41 ^Pfl TO tfl 

cro, toi sm ^titoi 4i* ^cm ^ (*m) wr to to im itouft 

fe^i 


ClR#R#<1 (-^#1 vd<|o|< 1) t%% TO o TO TO TO TO CTO§ 


b) cTOfDfe, cro ##wlft toTO 

^) to-dllfife, CTO (Wit toro 

o) feTOfife it ^^loRid, cm to; Rwiimm toi crorr ctt^tt to it iro 
todutroi toto 


1?CTO1 '^It'SCll ^ICl fe% iMl 41 _ . 

\*7 X 

h) Ifl If d (fefe If “to b-^. dsfls/Cls) I 

• 4 TO dim miir itfto to felt 

• flufl 'aloTOfCl 'SWf H 41° <13?1 H 

Ritoti it emit TOfei dim it ittom felt 4 k 



>< Qf 


^ruw fi?<M n 


(TOtl#m o toms) 411 4 i tom to if fifetro to i^ t?i 


^) iFO It jlw (f*TO If ife Oc#s/ds)l CTO, 

• 4 ^M dim TOft llli^ to felt 

• tot TOTtTO ’QEf 4l° HI 

4fi> df <£(1CH (HI 4#! (1# 2fW ltl¥ (TOlf#h h^. f^rsf^rs)I 41 R>oes 
toto c*#mfi> tommto t?i 

n*\T 5 

o) RdlW (H-lr ##fs/Cls) 

• 4'9HTt Clltl TOlt ltf#l> flCl felt 

• RDX, P.E.T.N TOlf CRWtf?PT IflTOfto C^ R%1 TOCll fe:h ^W) TO 

imm to to 


fiftom it emit dim if ittom fett 4 i^ town mro tor h (TOtf#m o 

Rf#fs) TO TO TO-dtlto 1^ (ClCTOtft to It TOl CTO, RDX TOlt PETN)l 4 W 
41# C#C#1 TO 41° 41# dt W toTO #Ho I 



ftdJCd-sl 



fo'SjlC! (!oft <P-Sll ^ 



b om c^c# w! M i 

(SPlBlfc CR! «tM)l 4<Pt! *£RT *1W b 

«h ^wr w ^ mr (ffcft) fan 

oH!l RfcMfi? 4!# W 9 ! far 4!^ ^tW 
Fl^J/TI 4!! 4fi> ^pPT %R! 

!TTOT Wo fMl W?Rf ^Nft 4CT* 
’flfat ftRtET WT W fao *ffcsPT ^7T 

fef°rfeft Wfl^JI 4!*RST 4!# ^ot 
fail !t*fT 4!° 4^ OWT <PCi1 3P^TI 

4«tC! Wf’tfa 4W ^pPT %R! !JlWfa 
<mco ^rrcwi 

##r r!r mio<f felt 
fttwroo RR 4lt RORsT 
wt r?ti 4fi0 roih 

9 1% b.8 CRfts/ 8.(? <?TSI 

to 

4^ !JT0$<f C?R (fwmit) fas 

oH <Tf!t! !tW9M C^P^l 4! 9 t! 

4T¥ '»lc c ll <Ki1 'QWf <PC?I Ft^TI 4!!! 4I¥ 
<£CiM ftPfa33 feocii Kf^\ 

?HPo<p ofW' coil 

fafa^lC^ 4l^ ^JtWfl 

Wl"^II 4^ 9 t% o.H (7TS 
f%S/(7TS 

ftrof^ Rc^pN 4 
(^Ttrfe C^TtSo !JtTO 
w^t) 

b> oH OR#, b of 9 ! 4Jl^fdilM Rowt! 
4!° b of 9 ! RWt! Rowl! 

9 I% b (?Tsf?rs/ 0 .^ (?T S I 4^ 
fwpti°r ^f&mi 
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Rtf of 9 ! #lftillM dl^C^'B, b.tf of 9 ! 

M 4!° b of 9 ! ^RtW RovRsf 

C^^twteft PiPl'6TC<l<l 
4l^^TtTO w^n 

4^ ^ b C^TS fts/b(? C^TS 


ofcT W ^\5t W WRt! W!l 410 4R 
o#t flt^l# vafi^^T *tfa! m\ 

'QWf Wt! 4?1<J 

^Wt 4!° «r!!T 

•^iHillM W CM^IoiU 

c^r^rtw<T teft ptfwtc!! 

^C^IT 4l^!Tmi! W^tl 

4! 5 tfO‘ b C^TS Rf§/o C4S 

C! 4!> C!#r 

’ft Pm s® ^rnn 

b m wfwffwm dl^cg'B, 8 «ti 
W7#rat?T ORTIZS' 4!\ 8 of 9 ! 

ROvSt! 

4! ^ b (TtS f?TS/^. (?[S 

b ot 9 ! forlorn 4^° b «h r fep' 

RovRsr 

4! 9 lfO' bo <7TS f^TS/C^TS. 4! 

'5 kU ^ «fMl 


0 m OR#, 4R of 9 ! M 4!° b of 9 ! 
4l<wlii 

k% b (?Tsf?TS/(2- (7TSI 4lt 
Rwlsll^lll ^Tt!!^T 


v 

fef°f Rl^lls) teft W^fT ' 7 fOT (TT^f^T CTT^/TI 

bi Vi!cwr wo cwt! ^ (?rtfwt7T (^n# w?ftr ^#11%^ 3nc#i 

do 



































































































































<71 ‘ i> ft7F&3Mt 7 JUT WMUd W 


• nM Wf Wtmt (bn), (S\ IpW ^ (TTCra (ftomfeHT) TOn 

RwN<P om ‘to'G iqnf TOIWTO no tor (to v5^3 4TO ton fttoc<ll 9 lJot ^It'll I 

• 'QWT TO\ Fl^Tf, TOJ3. 2jC<jl«I f 11 x tf^ T Pi to <K3, <PO to'll'sTO ^to 

^s\ to TOm fiwt wsi tototo ^to toTOm to^ron from tor nr 
cromn *n to* ^n# TOn tom to tom cto to to to to, c* 
TO* TOTOtm (TOTTOI 4TO TOm bht<MI 


TO wsr TOr ton ^3 cnto CTO g^r <3* ip nMmni 
^rttor w mftr tor? <k^ Piftiwic^ ntmr <ecsi'i m> nro <mc<m oo ctot to ^pro 1 
to to# town toto tot nrto cron (tomn) ^to nto to 
ntTOn to wto to TOn to tom cmr to' 

ito mtro to TOwtmn to TOimtoi^ toto toto b:b) tom 
to ^ i to to ntorr# ton nt topti 
rnmimn nro tortrnn tot tonrn nmror nm nfto w mnrnni 


im <umqj* <K 3 m 

l-^x 


dfh 


towtm tot m mn nrmro nnrnn to TOr b8 cnsfts to to; bb tons 
to tomn, to to toitoon wmtom nw ntror toi to to TOre tor otto 
'to ^co ' 5 rmm> ctot nmr ftc<ii va M j to mror nm ft<a ctomTOn totoT^r 'q 
w to (totomn tot TOto mro “< 3 @r n^r” nr “tot tof^r” nrmro w)i 

TOj' to 

07 to 

to 
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C7^7T ^fSf/WT 


Riwr <ri 

cror, NH4N03 + ai 
Risils Rf Rc^ph-9 fef'Ts 


▼ 


TOtt^Rt dM 

CTOT, TNT 


» R#TO Rf C*tR *tR TO (TT^TT FtW Rt 2fTO RtB ^TOT RTO *tRtOT TO 
Plf^i 4R# TO?fiffe^ fRRTO TOP 4R# “^R^Rr” TO% TO <qR# “ftf^f^R” 
to%i cwr, ReR>N<TO toj wiP#ram [nh 4 no 3 ] (^rr t% Rt ^r# ^Iror^sT 
to%) TOtfRfRTOR (Rt f% rt Rfe^R tot$) TO Rfrot toi 


^R^Rr tot$ sm 4rr 4R# ^toir crI^ 


11 ^ «i 1 T'v.ii 1 

\\.N»S* 


TOT (TO 


TO TO TO Rfe^R TO% C*tR PRfRrfcT TOR^ W (M ^[TOR TOTI 

,, ®casjsimi«^_ % 

\& 






^ .. tS^ 

pt%NqfsR jjqW# 

JiD 




wtrfWmft wffcr[M 13 27] 


.^L-vt crrr, rWrrtr Rfciifs [kno 3 ], wicMiRiiiM 


TOff? ^SIQdlPl'a fR^tl feftl TOT *feR^8 

r 1 A 

b) 4R# ^t%N^ —^ ^ 

dfcOtfB [NH 4 N0 3 ], R'Rfailld RtR' (RTOt [KMnOj, ^R^kTO RlR 'a|$Rvb [H 2 0 2 ]l 
*) ^r# RR>v8Pr TOfer ^Rf^fe crrr ^«mr Rt HIr [c 12 h 22 o 11 ] 
o) pfroRfro TO RR^Rr RTTOfet RTRT “RRhill” TOo TO Ro] 

8) RRKilfD 4R# fropm rTO 4rr RRhji to to crrr 4<t wf tor^ TO 

felt TO ^ TOtTOtR TO |R ^ RRTRI 


(f^RTf) (<F wr f^RfD-WM ^TSf Rf TO 4^ 2f#¥tt% TO OTRfl 



W^T(7Pft ’tftTTtrfl ft»i1 ^FTT OTft (ftsimr) 4^R*fo*S 


gfftTTif FlW ^ Wi b WlWo lT*ft ObBCcM?* *1* *tl 

C?Ht* ^ 4<R ft* ^ ft^ft «tWT ftlo *1 

** w'Ijr c^#r ft*3M ^ *tfft 5 T wo *i 
^ *t*T Ftw Wt ** WPT ot^T, ft* ^ ft C5^?ftl 

4^ft 05^?te O £fm CS^Fftl (tWFlW) ** W<MI 

c*r ft* ** w?t *of c^ ^ ww 

' 5 T 5 **T ^To* WH 5 ! ObUC^ <p>fts>o| I i£|ft c-||>0 ^ ^gf| 


c^^ftufti *t ft*<r **r w^ti cem? ^ ofttt * 

C\ftl?ftl ^ W^PT ^tl 

cftfr ^ifwr^r ft* teft wo ft*pp sK’f ^t w*f om wtt, c^ft c^ft 


^rfwfcri 4to 1* w ’tto^rr * ^ *rt* c^Hturr *i 

ft** *nf*r ^t^t* * w ^tft* *nft ^t^ 1 


._ 


4*nftn» ftssiiesis < fi4 , <fil'aic < i *s? ^to^R! 


iw * 

Wj 

* *toftq 



• 2fcoJ^ft*PT C¥ 

• 'BTOt W 



'QvSt <P<^<1I 

'»IC<lM(71 ’tfwtl |*H ClftT W<1I 
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W W#fol ft*t* *t 4% C<ftt W#fol ft*PT * m\ WTI 

ft*WJ5 (TPTfl* Wfl 5 ! (7I*TT (71 Sjft W'Tt C^lft ftft?I *»?TI 

ft*i ft** *; *rt* mpr * mfi <*fc5ift*i 
(JP c Hc<lN ^jrf ft*PT ° 1 ^R. t?l c j[ < i I 'W7[° **tl ftftt^i Wf* 

?^' A i 

^liiol C^fl¥ C^Pld ^t olc^ll <PCH 

I <Tmi* 


II I-/ O 1*1 


nnt <pw ff^ri 

• ' 5 T‘ ; 1IC^ jC fT7T ‘^ItOTrfl Coi>(r|b>3 ^T’tTTT^ ' 5 T^ 5 t ot^TTf^f v =N < 1 jC tI^ C^¥ 1 

^ ot^M eo°C^g <4<\ to ^ otR^T C#f WUt 0^\ QFT ^ ^3\ ROTft 
-?fq% ‘¥^TI 

'} <XT 

^Titi * 10^55 


• ^pf ^j ,? ttio erto rc^ 3 ^rr f% ^rt 

RoQfD^jH gjlil^jH ^tt(^T^ b] 

• <71^7T f?mZR ^ ^^fTTtTT CTm W7T ^o fWptWs* ^of 

cm, ^um ^ otct frocr w c^t^nmi 

• ft* Wf ^ ^ W ^1 


• *Tt* twtW C¥ ftl^l ftC¥ W (tft ^?T) tWTI ft* 

ewr cw irrift ^ ^ «ra* *kt wi 


c^fft <?r ^njnr^sFrf owf w? OTSFrf *ntc<n «^r -'ililwi ^tW3 to ch^ 

,p ftU ? TI 



oik^rwrs ^r# fRwKRR ^nj < iT'o ^rr 

^jRto = 8.8 ^JlCMlfdillM dR(#B [NH 4 N0 3 ] : b 'alJlcjftRRH RtOWR- [Al] 


*kr ffer, * ^r# boo shirr «w?nf^ Irwir felt wo Rifi^i ot^t w stm 

wicMi^iiiM difecgt? i^R° w shr wf^prifefm rtowtr rhir or Irwr rr rrirti 


b) C^lfe 5 ! RtRRrR CR ofCRR ^RfCoR CRTRRR IrCR '»t 9 f W« 1 I ^RtlR, ( 7 # boo SjlR 
RtRRTR ^ vafTjRfo R^RR RHW (8.8+b=fr.8)l 


SD 


^oRt\, ^ RtwfR boo gflR/fr.8 = btr.fr SftR 

«"V «. ^ 

*) ^MtR RtRRfR feR) <RR RRIo 47HR ^jRto fer btr.fr SffR (R> 'SR RRFTI 

tWjbS>\V*\> 

bbr.fr gflR X 8.8 = lrb.fr gjm ^JJlCMlfdiJlM RlR'Cp [NH 4 N0 3 ] 

btr.fr sjtrx b = btr.fr gjm wr^Rffemf rtovrr [ai] 

\ \X r S\y 

boo sftR fRWR felt rrio f% RfRTrtR (w stm) inftRtfferfR dfrujU ^ wf^Wferm 


RfOWfR cRTRTR or 


TTtCl W ^ 

ffliflftRR 2)<p|<lC01 











b) gfajj? 


| ^Qcanc# 


o) RfrtfRRtR 


8 ) 


tN0 3 ]? 


WRltferfR 
Rfe^[NH 4 N0 3 
“ferfeiTm RifetfB- 
[KNOs], Rlfejp' 
[Pb(N 0 3 ) 2 ], 
tRlRRlR r||^(Jt3 
[NaN 0 3 ], (RfRRtR 
Rfc^ [Ba(N 0 3 ) 2 ], 

[C 0 (N 0 3 ) 2 ] 


R'OIPrIm 

[KCIOb] 


G 


(RHTRS 

[NaCI 0 3 ] 


<£ 


WRRfa# 

[KMn 0 4 ] 

P 


W^tMR RR^IRO 
[H 2 0 2 ] (Oo-Ro% RR) 


frfr 




WF5 TOl ‘^'Bftill dltujBt ^f% ^tUSRT TOTO TO 

CTOTO W TO fTO, W TOl orm^r CTO tvSftill (tvSftill dltO^ r|t ’tit) 

cto 9 ttf% [ ^ ] to to tot 7nt®¥ ^jifavb cro ^ TOstf t^fror nit® cto 
’lift i 


^s ^5 w®it TOiit to, to 3 ^rnit 7Ht@¥ wtfro to ^ cto trotc^ 
toco ’flu or Pitoi to toto, too toto to <ntft¥ wtfroi to? too 

TO^ 00-30%! 


#ro ^ro#rcm toto to: 

WlCMlPlillM RltCiSjMSltOb* [NH 4 OH] TO 
NH 4 0H + HNO 

toti 'oijicMiPiiiN [nh 4 ] tot HitOj* wtfro 

NH 4 + HNO 




[HN 0 3 ] Git 9 ! <K3 ^hlCrll TOl 


NH 4 N03 + H 2 0 

cto to 4ft 

NHJMO 


cto$ b (M % WHita [nh 3 ] % tot#rj 



h] fro to° 

M <MC<I I TO’fa, 


cTOTroifror cto to*t, to witoi^t tt wf 

TO Hit®* WtfTO [HNO 3 ] TOT TO TO^T TOCo ^ WTO TTt ^ <F#T TOH 

toto wro 

CTO 



sJTO crowed 
WicTORT 

TTtTO oH 
(Otf% ^PT) 

TOH 



ao tro ^tro cto wfTO ^ *nfi> wtc?#ram 

D v* ^ 


CTOTTOt^PT 


<P 

TO WlTOCo TOlTo ffa 

«fTO CTO CTO TOT , -.. , _ , - . 

TOflftTO^Tfe^i 

[NH40H] 


b c^fw 
WlcTOTO 



<Tlt1^ 

wrfro 

[HN 03 ] 
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siro <?p to fTO^ 3&m\ felt to *mn bo TOsfrocTOb stm^Qiii top to 














































































































gPi# + wtfw = wtfw 

KCI + HNOs -► KNOs + HCI 


^t^i1% b: 

ftw <\g gfm *fePram ot# [kci] ftp ^ 4io vbo gjm riftfj* wtfw [hno 3 ] 

(vb<2-% PP) (PH <F"sHl 4PP oTP Reel RIRC^Ic^|Q<F> ^jlftlo (Plf^T) CPI PCPI 45; Pjfp CPP 
'm CPM, PM PPM PtOvStP felt OH 4^R 41<F MMtfco WtCPPI 


pft MPpM 

• 9 SM b ' 5 N 


,p l^i1% 5.: 




tfw wlfw PSSft Wo MP 


P P^ft) gf^TT p>p>r |1 <ul<qq,|<; 


4P?. MP dfc$i>l 

,L> c y y 

Plft-s i^<r>h 

i 


(M% PP) 

4 ^ fifopre© pr cpcp 
pm <pft5; pWppip 
pfc)^ (kno 3 ) 



+ i 


<■ " 'ji 

vb \ 

t—► / 


'Moo 
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(0=1%) HCI 
4PM WPT 
PP 


oTP ftp 


0 O% Pfft ftp 
PPo HCL Moo 


































































R 5v alc<i <p-sil 

» 4fi> wmft w\ ^ cw w<m 

^ftl^l ^fNtl Cfic^ ^t OsWtl '$ < K'll c^fl^'3 ^RSfR <MCO 9 frf%l 

^ „_, O 9$\<\ T0Q CTK 

W° 


<P5J®<^ I 





^rck^wri 





<■31^ Rr ,f i3h R'3‘?lt vH^T (& WNH 

rit ^ m tf*\ ^ wi \smp wfcrfco ^ti 



b8 
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IVt’lfl ^3TTf O^T 


wk ot<m m fw 8rt^?r 


o^T 



TTtl^ m ICf [KNOs] 
«o^1 






















































































^I3<ll <1RQyt> 


R 5v alc<i 3,of<i<il <il^oy^ toil <mI ^rs 

di^cg'c + wtrnif^rt 


co(nh 2 ) 2 + hno 3 


co(no 3 ) 2 + nh 3 




vbo gfm [co(nh 2 ) 2 ] 

m gfm d'ftOH 

Wtftw (vbG% ^T) U^pTl 

^ dl^.cg'B 

C^lW ^Sfkl dl^cg'B 

[co(nh 2 ) 2 ] 




TTltl^ Wpfw [HNO 3 ] 

v\A.s» 


R^l(<l (7^ r||^B (>olt "^t 

^ k ^J\_ „ 

+ Jg@f WPTW=C^ 

Pb + HNOs 

^ gjm cr^ 01 [pb] f^r ^10 gfm <iten^ [hno 3 ] ut^ 
4C^ orn f^rTI C^r¥ <^lo<i <03 ^iJl^T (31 RCoi ^tJt^T dl H R x 3‘?Tt ^1^% oM 
tet It^TI of<Ftl 41^ Wfdlto Wll ifl (m otRd 

^<1<]|^o <p<]co ‘'llwil 
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■gw CdPT Wn| 

f^T ’Ijffi C*t3 It R'3'?It 
^ <\k *ff?R 

w^i wn^ti ^ 
^mrco owmi 
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15/*/ 


wtfw 

('bd'% 33) 
CTOI [Pb] t¥lt 


*0 


gw [pb] fr w^sr ^fti ^ wrm w ^jfwti 3*11 toi 






























































faalM 0i\%v\i\ ^t^rs 

C>ilf^iJlM (^Nl^vb + HIrO^ WlRp5= <1lR(£C + RlRt^lR^ ^JlRlvb 


NaCI + HNO, 


-> NaN0 3 + HCI 


b: 


c-*> sfm (Triform [Naci] l^r ^ otso gjm ^IrI^p wtRrw 

('b(?% ^PT) Ul^l oH RkT 4Co RjRQ^I($>lR<P ^jlP|\iJ [HCI] 5 Ut 3 T OT RC^I ^llRT 

w c*fa ■rc ? t <m v ft'3v5ti (OTtf^rm diR$G) teft ^i ^ ^<r wfcrfco 


^PPTI 




ci “PiPr RctR 

i ^ 

(Mrv 5 [NaCl] + 

TTl^t^ Wlf^PS [HN0 3 ] (M% ^PT) 

c'tw c^ntwPT 

NaN0 3 ) 

[HCI] ^RSfR <MCO FPT olRCfl RlCb3 ‘^‘rR) '^°13 c T <^<11 

U » . ^ 


>iR»4riM (Mrw + 
(M% ^PT) 


4r RRhiilto Rp G$UF 
C^R C^nfWPT 
dlR$B NaNOs) 


^J%30 

s 

(0=1%) HCI 
WcTf 
RCP 



oT 9 !' RkT 


^ 0 % 9 riR[ f^rf 
RflTo HCL 5%»0 

K 

RPI 


R8 


Wpm <3 WPlffao C^R OTtf^TPT <3 P¥Irv 5 [NaCl] 



































































gftsm Trfeg g 


C<lH^rrn (<|>life + ^Jlfa\b= C<lRillH ‘il^cg'G + 

BaCI 2 + 2HN0 3 -► Ba(N0 3 ) 2 + 2HCI 


y 

frro ^oc5> gjm offtirm t^Ni^vb [Baci] f^r ^ ofto wtf^rw [hno 3 ] (m% 


[HCl] 5 Ut 3 T 3£^l 5 Ut 3 T 


9 t 7 T) Ut^l otn t^T 4Co 
R'3¥f (?T^ R£?T ^TM ‘ 5 1t'3\5tl (c<lQ<jr?T coi] R(^l 4C¥ ^C<fi 1 WiCfllCO 'Q^TI 

«V J^W ^ 

— HCl 9 DT 5 TOT'5I^ 

J OsA\»\*\, 

' • «>r # 


^ wmt<Tr^; 




ofwm + 

TTltt^ wrf^ 
0>tf% ^PT)] 


(^ f^mco ^rr c^tp 
^ rto ctIt^ oftirm 

fTfop BaNOs) 


r C^'kRvb [BaCl] + 

wrftvp [HN0 3 ] (^%5^) 

. w. 

(^ R&<ih (?H^ 

NaNO, 

, >» V 

WlfW [HCl] <MCO olRXn R(.b3 ^iRilo '^°13 C T <^<11 

"^pt 

/ 

^I%50 
(OSro) HCl 
<3*flT7T W?Tt ^ 



ON 


'b'0% ’ttfrT ftf 
Tf^O HCLSfWo 






























































gflmiQgm gfesgfcg 


‘4’l?i < T > fTs 

ffofl? 



Wt^?nfd4[l^^lR^ (NH4N03) 

o>vb 

WlPl^ v IN9|Rvb (C6H12O4) or (C9H1806 ) 

8 


(NH4NO3) 

cj>vb 

Wt#Rill?T (ai) 

8 

o 

(NH4NO3) 

0)0 

^tRlRRilliT (AI) 

c 

bNC4>M (C2H60) 

c 

8 

(NH4NO3) 

80 

(TNT) [C6HCH3(N02)3] 

vbo 

( t 

(to ^p\<\ 'SidJ ^TTOT W s$): 


WffTtiRiflfT dl$$B (NH4NO3) 

^J|cjRR*J|!T (AI) 

^0 

(TNT) [C6HCH3(N02)3] 

ht 

vb 

^JlCMlldillM dl^(£U (NH4NO3) 

90 

C3.9||R<1 (C6H1206N2) 

<b 

Charcoal (C2H60) 

(t 


WlC^MlW 4 (A) (to totot R^N): 

<b<\ 

WTtiRiflfT to$B (NH4NO3) 

(N2H50H) 

\0\0 

«Ol^|f)ldillM"(A0 

^0 

tr 

(NH4NO3) 

\r(t 

«Ol^|f)ldilfTT"(A0 

bo 

to¥N (S) 

a- 

o) 

wnmfdift?T tocEfB (NH4N03) 

o>0 

W<r 'Qwr/^/Fr^^T/c^T/^; 

bo 

(Tm R<fc|l<I= v3C4Jcl/COc1 + Rj’C^ci vaf^T 

C’t^RT; Wl*ttv i>:h) 

W 2fT*T ^ cvb'DCd'B<l + W3 ^ffWlTTT (kTJftefM 

«mr to-toto tow 1 

bo 

WTTlRiflfT^Ci'B (NH4N03) 

0)0 

fTRr <1*1 WM? (P4) 

bo 

bb 

wfT?nRififT tocEfB (NH4N03) 

o)vb 

^Jl#lR<llM (AI) 


w to /to to (s) 



tGaW^Ujl fM^T Wlto^ [C6H2(N02)4CH3], <45f ^5ji ^Tt^RF ’ff'SvStll ^ 

b^>.tf°C ~^\ ‘liftCO ^ra" ^RMlCd sfh§0 3^11 f%<§ ^jlpico R^II ^ 

(f^n^r 05t^i=^ £Tt?r)i wMPr (^it^TM) ot <5 t^nr ^ c^r< Rco <? ft^Ti 





ffofN 



^Q^ll rTl^cg'G [C0(N03)2] 

^8 



wKmfmim mR(§c (NH 4 N 03 ) 



J 

Wl#Pl<fm (Al) 

8 



(p T^Cd^l (TPtt TOI*M ^<«d mi ) 




3^1 [C0(N03)2] 

o>vb 



(Al) 

8 



^vBfoiTl mlRCgt? [C0(N03)2] 



o 

(Al) 




>1M^M (S) 

bo 



S'Sftill [C0(N03)2] 

0)0 


Q 

blilt4>M (C2H60) 

8 


o 

(S) 

<2- 



wHftFrnm (Al) 

2) 


70s 

# Rc^lt^o 

rco m Wl^T ^ c<ito 

mt<F! 



















* 


ftsrN 

wtto 

C^mr rfl^U [Ba (N03)2] 

dT'b 

(Al) 

^br 

^M¥N (S) 

b8 

Barium Nitrate [Ba(N03)2] 

n>vb 

Wl#PliM (Al) 

8 


m 


are wr gp: 

^fsiPram diR^ (KN 03 ) 

" iS (C2H60) 

_ ^Tfwr^ (s) _ 






T? ^ « v 

N.\ \3 ' 

>r<# 




* 


o> 

<r 





c^t <tm rt ’spfN^ sfoo ^ 

J Cs 

<R ^TTOI 


^jt^H§ ntPw wif^t ^ #Tr<$p wo ^tmI^ to 

w ^ Pfa-^R# o *ifwR w 

Prams 'ovsr ip ^to¥ ^wtti ^io ^h «o cw ^nra Rt fwtPo w 

*ltGN ^ W «®t W^r ^ fft^Tlf^T c^I¥ Tp slN^TI 

<^77^° rP Pra-rtora ' p tf%?rr c t w (boo gjt?r ^oo gpr) ^ ^r° ^icii w c^tio sft ^r# 

crraH f%ora RcvpN^ ^tro ^rai fw P}*ra c^t cw <to c^fw w\ 

ttTi 


Rc^lRvo oj^ y C^fTT (rTfRf^ W3 ^Tfl 

liPW? 


n 


4$\<t> d< 

pRtfN 


b 

I'ClpRM WWltdG (KMn04) 

vbo 

Wl#lPRR (Al) 

80 

* 

’fiJlPlillM HNtWltdB (KMn04) 

Atf 

BPi (L12H22011) 

<t 

bl4M>H (C2H60) 

<t 

'aUl^Rilh (Al) 

a 

O 

^'OlfSiillM MHttWlOli? (KMn04) 


<r>lc^>-si 'Qvst (C 6 H 10 O 5 ) 

b^ 

wt#rPram(Ai) 

b^ 



^ '5'aco >41^ "un ‘■’fBH 


'toQ 








’iftfSram [KC 103 ] 


4fi> ^TM <M M3H ^ ^t ^ilf^RAO ®ft^o ^T, W^ot 
2f^lRvD rffl i£JftD 4^5 (Tpf^t ^rN%^tW Wtfw [H 2 S0 4 ] Reel ^ft^CO fi?f<1 
[C 12 H 22 OH] ot^T m ~^\ 

^imm§ ^ 1%M ; Wto*t ^Tltw ^ ^Tt RSI ^ Hf^ ^ 

cs^tts ^I'Bif^iiiM [kcio 3 ] mst OTif^rm [Nacio 3 ] felt ^ss 




^ wl ^rf ’tlf^o 


qw b 


«>; 

RiiMciiRo^ ?tm '9 T ^r <^R\ Rjow 

sfwo t^\ 4R faotf <w ’feif^ram [kcio 3 ] 5 %^ 4<r <w 

WWT [p] ^ >1M*H<I [S] W! TTtl ^ f^F%tS W off f^T W^FT erf ^ 

^rtl RSI 4S*fS ^3^Tl 

-N 

\> 


b S° ^f^JFtS C¥ 
f*pBH <PCS1 ‘ p ff'3¥f 
> l c 3J x t ? f C¥ ^j<^<1 

SMl ^\c\WH Wf^fTf RCS 
'qwt 1 7tf%\ 




^3St (KCIO 

s^jpfs) '^■^nr?T w?tt 

^1 



^ *lWmN($\(3&i (KCIOj) #Io dtt# (NaCI0 3 )^mfI ^ pi® ’tirai 
















































































qmo 


*rm 


«IM \ 9 ft'3¥f 

oH W <TT ^3¥T 

‘ p t^l 



felt <mod ^ntti ‘'im 


„, "AX 
•rJTt'tZ) V> / A' 

v.yvv 

<|Z 




























SHlKTCi 


2B2|C5| 


[KCI03] 


[KC103] _ 

[C12H32] CO^T _ 

j^fggm e [KCI03] _ 

[C12H22011] _ 

[KC103] 

^rf^wm [s] _ 

TNT[C6HCH3(N02)3] 

^TNSVBH [Al] 

msm (jtt wf fa# gp: _ 

^fetPBmrgnc# [KC103] 

mmB [s] 

msm [ai] _ 

’fciftiri'fl [KC103] 

[KCI03] 

[KCI03] 

(7#^r[C6H5N02] 

(4& TNT *|f^*llf?r, C^Tt^lW OaOT (7RT, W^Ti! 

Rwi^ m) 

’fcpBTfTT C^tT# [KCI03] 

W\ [C12H22011] 

TlWtT [S] 

[KCI03] _ 

TNT[C6HCH3(N02)3] _ 

ftfrr [C12H22011] 

^3v5m [Al] 

f¥WM l?gTTg _ 

c^fcrg- [KC103] 


<plc^ ^vSt (C 6 HIOO 5 ) 

[KCI 03 ] 

^#T [Si02] _ 

^rf^wm [s] _ 

*Hi?if 5 iiriM dTofs [KC103] 

(zift) 

(fm m c’f^r am w^°r r\\ 
4<i m$ c?m eq^ mm 








^a\o w *RPRT KCI03 
■O^PT) 


?T [KCI03] 
[C2H60] 






9 ll5l«|I^VS) [H 2 0 2 ] 





<R%T oM, htfo°C omMtl t$U5 *3* Wl ^ ^fPPP&t m Wl 

^ cwpt ^ttso *rrfti ^ ^rfti ^ cmR?<^j^t ^ ^ ctopt ^tt'3^rt ^rm 

^rrwo o e^ 'b wpwm *ttte c^nuw ^\ ^ oh ^pt w ^tpii 


tg^MWtS 


^PT WsT WW (7T « CPT WS (TTWTt CW ^Pf*tf(7T stfWPTl vstfW^ fff^T 

P^PTf <uI<rN <mco i c*plt>l'3 ^31a oKcn sf^ ^QmK ^tlfg 

C>1lR>illM M4cS [Na 2 C0 3 ] ta ^ (TP^TI ^fc^tPSPT [h 2 0 2 ] fmte Tito 

v 3 ^ <rt gw ^r ww wv f^Ti 

/ v \ V Vnv 

(PTT^^fe^SPT [H 2 0 2 ] W/Ttl ?PPT, ^P!W ^TOT ^5 C¥ Wtit 

c^pt ^<i^cm^i wrr w?r 4 io ^ am ^i 

A (^ / /V ^ 

^(^IC'Sid ’tTsT^CWsT [H 2 0 2 ] *ft'3gT gms 

^fi’PiM ^ c^pt cgtwpr cfe gr c^pt c*Ko *wm, ^pt gt nam r (^tilgio 

sfwo) ^r^Ri ,£j|JjJ Wf’PM CglRiflg ^7# [Na 2 C0 3 ] felt Wo *ffOPTI 

sfPto 

^fcjprf WP 


*fN b 

MlfeiflM ^T#f& [Na 2 C0 3j 

cw wr f*Pr wft ^rt 

<m$ ^1T5m> (Na 2 0 2 ) WP I 

’tf^Pto R?fl 

Q v) 

* #T (R#T 

-- - (TTfPTt vjl^lRvb) (<R 

Y- 7 ^ 

C "‘^«cyj 



*gfi» 






off 




'"':U- 


W^tpspf 

[H 2 0 2 ] 

^^itpt w?rf 

Rffl 



OT0S PR7T ^^MPPT, ^^TtUT fflffot °lhf*Pofsi<F> 'ojjlPio <ul<ffh W ^PP^ 08%-08% 












































































































gfooijtost'd M 


meni- 


rf° 

f?mn 

T 5pJ*ft'3' 

b 

Rl^jlOSM ’IN^II^vb [H202] 

W ^ f%w/ (?\m/ <tft wst/ ^r<f ^rfcr 

(8:b ^j^rno m wb«i ^ri#) 

^10 18 

b 1 b 1 b 

* 

Rl^flCSM *IM<fc|tevb [H202] 

Htr 

WtfSH'Bd [C3H6O] 


(CTfwrteft w^f <?rlwR ^ 

o 

^R^IC'Sid IN^II^vb [H202] 

Htr 

n 

bb- 

Wlftkd [C3H6O] 

ht r 

8 

Rl^jlOSM [H2O2] 

Ovb 

^ [Si02] 

Oo 

Wl#1dill?T *nvfl5fa [Al] 

vb 

a 

rRC^IOSM ’fl^^flRvb [H202] 
fbft [C12H22011] 

(^FsRT '^NrI'GHTCo O fWT ^31 3 PkT ^ 

^ ?m) 

O 1 8 

b 1 b 





x ife x ti^t ft 


TZpf^ rR 

f?mn 

^pira 1 

1 

[NH4NO3] 


Rl^l'&rfcd [N2H50H] 

OO 

Wl#PNF?T *i1V315fa [Al] 

^0 

2 

Rl^lOSrd [H202] 

8 

5 t?T/fi’ft[Cl 2H22011 ] 

b 

3 

3\Sfkl dl^C [C0(N03)2] 


dl^CglS [NH4NO3] 

b'b 

Wl#ld*jr?T ^3^ [Al] 

8 

4 

(?TW [Pb(N03)2] 

b^ 

’H^BRT [Al] 

b 

5 

^'OlfSiillM C^lMi? [KCI03] 

[C12H22011] 

[S] 

2 (by volume) 

1 (by volume) 

1 fbv volume') 

6 

^'OlfSHillM [KCI03] 

trtr 

torT 

br 

4>ic^ (C6H1005) 

O.tf 

7 

^'OlfSiillM C^«'G [KCI03] 

(?fc [C6H5N02] 

8 1 4> 

b 1 b 

8 

^JlCMltdillM [NH4NO3] 

cj)0 

bl4M>H [C2H60] 


'aUl^Rilh [Al] 


9 

^JlCMltdillM [NH4NO3] 

vbtf 

TNT[C6HCH3(N02)3] 

bfr 

wi^Riii'fT [Al] 

bo 

10 

^JlCMltdillM [NH4NO3] 

b^ 

Wlf^T (W^ ’tfa , Sff3>b 

b 

11 

^JlCMltdillM [NH4NO3] 

8lr 


b 

'aUl^Rilh [Al] 

b 

12 

^JlCMlIdillM [NH4NO3] 

b^ 

[ai] 

b 

13 

^vSEill dl^'c [C0(N03)2] 

b^ 

Wl#PNF?T [Al] 

b 

14 

<ftlPlillM QMMI? [KCI03] 

<b 

[C12H32] 

b 

[S] 

b 

15 

’fiJlPiiilM qMmU [KCI 03] 

0)0 


bo 

(*fm tTiwti: Rfspr 'QnFt +f^g^r c’KjIM, ^tto b-bj 




16 

*ll3lfaillfl [KCI03] 

o<j 

TNT [C6HCH3(N02)3] 

bo 

9 tt'3v5t<f [Al] 

9 . a 

Sugar[Cl2H220ll] 

*.<t 

17 

(3PIMI3 [KCI03] 

brbr 

C'aaiPlrl [C12H32] 


18 

[KCI03] 

vb 

*TM*Pl4 [S] 

o.(t 


o.a 

19 

[NH 4 NO 3 ] 

0)0 

[P 4 ] 

bo 





factor (tot 

fTfetr ftNto?T TOT TOTI TO tor TO tod 4ft ito TO to 4<R <R%T TOdt 

(toft ’ c lt^ Jx lt^tl ‘dltoo o:b '5^’ffto ClN ^Ts^’to <MOD TO 4fto WFq TOo> tototofs 3 ! 4ft 
toto sf^o ^rf to ^rtoto <rr ferr toto to^, dhtosto toto, dtoito 

^jlPlCto sftwo TO 4ftl Rc/toTO ^1% trooo-cTO>^. f^rs/CTTS I 4ft btro°C oTtotto' 
to>lfto ^i 4^ tor toto to tot toi 


^rfetr flNtoto tortos wiR?rrm^ tefto, 

toro^ toto to toi 


tororr 4 <r nwr toto ] 


o, IW ITOmci 


cm\& toltor teft TO to? 

b) be f^rsf^Ts dl^<p toto [hno 3 ] Ob<TOe% to) 4^ft toTO tori 
^) tog- toto >ihtosto wtto [h 2 so 4 ] (c5>ir% to) to 4^ft toiro ton 4^. 
tototo ^Jlto [h 2 so 4 ], toftro [hno 3 ] to tor TOs TOsi 
o) ottoto voo°c 4i to to to^i 

8 ) 4TO tofi ft 4^ft TOto TO top 4^° e f^rsf^rs totfro editor editor ctoti 

e) e RiPft to dlvbco top 4 ^ 4iTO ^eo f^rsf^rs toto feow toft 1 

'b) ocii<i cTOtro tof (toto to TOd ^ ftoft toc^i njto <ul<ito toi tot toft 

vgftd (TJftftl 

8 ) 4Io Odlftto <M(ftl(/ft toft W r f TIT 4ft fto^h TO (pH=8)I 


tr) 4TOtl 


\y 


So <uhto TOTOT TOdT ftttod tto (TO" todTOd tototi 


totosr to totftro toros 


* A 


H2S04 


C 3 H5(0H)3 + 3HN0 3 


■> C 3 H 5 (0N0 2 ) 3 + 3H 2 0 


ch 2 - 

-OH 

Vf 

ch 2 



3 HONO z 


CH - 

— OH 

3 H 2 S0 4 * 

CH 

CH 2 - 

-OH 


ch 2 


-ono 2 

ono 2 

-ONOz 


t o n 2 vj -r o n 2 ovj 4 


HONO 2 {i.e. HNOs} Wt&fpTt&r 

*tototo totTw [h 2 soJ 4*tiut wfctfipft ffam to to # *nft* [H 2 o]^f^ to <mi 


^ctos dtoi flr^rff^r ^ f%^i b fastis ^1^^ b-^ to wf TOi 

^ to Tiro to: to<r ftoci fto TOto pi© dim 



ftMRi'i teft: 


KM b 




Oo°C <sr to 

to*?, 


f^rsf^rs >ihf<pvSQ<p 
^Jlto [H2SO4] (S»br% 

I 


<t f?rs1%g fgmitor 
toft toft < 3 * 3^1 


fiNto 

tototo 
wto+to£t^ 
wrto (qw b 
c^ ftrto) 



*1H o « 

^(2-0 f^gf^TS fttf^ 


^8 























































^THtT C©iPl3 <To 
^ teft Rciic^.1 
RTRqH o^T vqh^ 
GP^pi 


^uo (Tfrf^r w¥°r ^rr ^ 

Rsr ( P H= c i)i oH^m (^w <tm<\ wt) ^rfo§r 
\gjFT C^fTl 






^mi — 



<4$ Wtt^T^Tt^ fe 
-0 *tWT Rt 
^JtWsT WTRftl 

WTTI 


^Tffl osifan Tfo 
.^m (^fe| 
fptfm) 

t 






50m| 

— 

*** 

M 


c^rtf^mr ^tu# 

[Na 2 C0 3 ] 

V 


STflHf^T 


,44# 

rj) wrc^ 

RtH, 1% C < T ) C < T )V 3 <|J|<|Q,|$| Wf Rtl 


. , ^ <r 

J3> 

/ 4? 















































XX V)V;\3 



rt rt sfirotf ^ 


^rfeSr (?Fprtc5Ri ^?tn#s 


vgro m totri rto b.vb(j- sR^iite cro ter cRRifDo te om, wtqr 

to t=rs (RRifDoi ^rotis ^fwti r^f (to) ftor to rtto 


TOl 



(Tiro R%Jt c>icj[wi'Si teft to ^rs 

h) 4R# ^Rfro TO TO tetur os.c tete dlsO^ wtte [hno 3 ] (o< 2-% TO fRR 

S) TO 4R# tWfcR OS.tf f^rsf^TS TOtet^ Wtte [H 2 S0 4 ] (o>lr% TO ftei 

o) TO%^1w wtte rJJrj TOtor to w ^\ fr°c- 

bo 0 c 4R 1%TO RNtR CP^r RTO te Oo°C 4R ^TO Rt m\ TO TJMtR TOT ITOlR 

8) Reps RlRfoolTO wl^pp ptro to oTTOIrT ro TOfurr TO rptTri toRr <\.(t 
sfPr vg^l twr^fN rurt ctot fTO °im<s tot tosIcsr (^r> irols) gf^ti 

tf) RTO W ■'Q^Tt foosi TOR, TOt (pressing) oPTOlf^ vqcr GpR[RI 

0>) TOfb Rvp <K.'OS f 'll(R RtRT RtfRR f%OlR ^RR 'tfS vgql GFRT fTO TORR ^Rl fTOt 

TOfb RtfRRR OlTO TOr TO So [eiPib otR fTO 

0'^^ cRifrom rTOrt^r [Na 2 co 3 ] totto to top to (pH=7) to 

GF^TI fto^h TO C^TOT; TOTt p(TO ojIcrIco TOKo fTO 

wJk v A 


dl^C§l(. 5 i c j s (. c 1l'Si fef: 

TO b 


ORTORW 



OS.( 2 - TOfRS <llsJTO ^Jlpio [HNO 3 ] 
R OS.tf furors ^fl<sf<pvSR<p «|j|PlO 
TOT 

RtRfTOTO RJltRO RlRfR TOT 

TOo 

oTRRM oo°c RR 
(RR RT RtR 


os., (t TOIrs 
TO fTOTO Rjte 
[H 2 SO 4 ] («sb"% TO I 
TO 3 RfG 5 IJtRGIR 


OS .a TOfRS RlsjTO 

TORV5 [HNO 3 ] 
( 0 ( 2 % RR) 













































































































qff * iw qw o 

«1M b ottq* 

<\.<t gjm 
TQ^ff '»|c c ll'e>lc < l 
15^ 


[life 1%o^ fTfeMf 

^ Fflfef 

WlPT(^ ^TR/TTsf *KS 

qNf 9 fi^ra’ f%ooi 
<3^ QcTf C¥C?T f^T 



*JM8 


^TtWTt ^o 
oHf^ 


„. ‘ '•r 

^ T V 

[Na2C03] 

^ J ^ (pH 


ofifoifi'M 

7) 







oil 


lift J llftso 
^farr^rr 


«IM<» 







c^rrf^rm 

[Na2C03] 


vg^TlWlT (^Tl3^T 
pipw) ^mrcvo 
'©^r 






























































7TfeSf (AlPlMl* W7IT (TP* toft W ^TS 


> ^ c>itoi^ figd rpg toot mw w mi ^tro t? 

b gjtTTTrfegr c^tciiei + h gjm wtf^r 

> c^Piwi'Si wm bmi 2 if^i ^\m c^ 

b stm ^rfe^r c 5 ^ + <\ stm wttor + cwrt (fi^f «urfa wu 
tomt w m) [ ^ ] 


ot0s 4*rtGr *pK>m bA*(wtf^r+7rfetrc^priw) ocm mft\ oTmt 

dffW 8 gjmi 

(TPHc/lN M ^ Jro 4C¥ (caster) [oocsi <mco M^l 


cd^Ml* 'SiJlC^Bs 

^rfe^r (TFprfw 

c^fpilesi^ ^TlwrT ©tjIc^cB-si feow ^R>c4i cm ^lo sjteOfl 
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i*) 


A 


jN XX 

wot w% wo ’lift [oo] i sNgt ^rfett 
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ift WTO 4Wft WftTOl If XpTTOTf Itol TOfttWl ITtlTO wfl otTOT Ip TO TO TOl 
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fTOJW ^oltftl ift WTO 4Wft TjplW wfe^Ttl TOTO Wfl 4TO flTOTOl iTO otTO 41 
WtfeTOTO TO IfeCW TOltoo TO1 CTOI 4ft TO^ TOfe (TOT, 4Io Clflt TOT 41° ^$vp 
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" +^(f^)[C 12 H 22 0 1 i] 4<f 

¥®^TI A. 

fro^ *ra ten >imRaSR^ ^jif>ivb pPram 

(TO) 4<r *r f^Rir w^i 

WtfFR f?TWfl Wl'ST'W ^IvblM ^ooo°C ^tWI 

C^T Rt^N'l ^ 7ft, (3^ ^ ^ Tft; ^ ^ ^57f ^c^i 
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ywtUTT rftfuWWfi 
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bo f^sf^s «f®FT (C’fO^O 
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+ bo gfm WT^Tf^T 
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" 1 1 XV 
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